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On behalf of Bridgeton Landfill, LLC., and Rock Road Industries, Inc. (the 
“Respondents”), Engineering Management Support Inc. (EMSI) submits the attached 
revised Work Plan for Removal Action Preconstruction Work as required by paragraph 
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determined to be necessary and appropriate during our comment review discussion on 
June 12, 2014.  We have attached a table summarizing the actions taken relative to each 
comment.  If you have any questions or desire additional information related to this work 
plan or any other aspect of the project, please do not hesitate to contact me. 
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Comment No. Disposition

EPA General Comments
1 Addressed in the revised Work Plan to the extent possible.
2 Design issue - not addressed in the revised Work Plan.
3 Comment noted, no action required.
4 Addressed in the revised Work Plan.
5 Addressed in the revised Work Plan.
6 Addressed in the revised Work Plan.
7 Comment noted, no action required.

EPA Bird Plan Comments
1 Addressed in the revised Work Plan.

EPA Air Plan Comments
1 Addressed in the revised Air Plan
2 Addressed in the revised Air Plan
3 Addressed in the revised Air Plan
4 Addressed in the revised Air Plan
5 Addressed in the revised Air Plan
6 Addressed in the revised Air Plan
7 Addressed in the revised Air Plan
8 Addressed in the revised Air Plan
9 Addressed in the revised Air Plan

10 Addressed in the revised Air Plan
11 Addressed in the revised Air Plan
12 Addressed in the revised Air Plan
13 Addressed in the revised Air Plan
14 Addressed in the revised Air Plan
15 Addressed in the revised Air Plan
16 Addressed in the revised Air Plan
17 Addressed in the revised Air Plan

EPA Health & Safety Plan Comments
1 Outside the scope of pre-construction work, not addressed in revised plan
2 Outside the scope of pre-construction work, not addressed in revised plan
3 Outside the scope of pre-construction work, not addressed in revised plan
4 Outside the scope of pre-construction work, not addressed in revised plan
5 Outside the scope of pre-construction work, not addressed in revised plan

EPA Radiation Safety Plan Comments
1 Addressed in the revised Plan.
2 Outside the scope of pre-construction work, not addressed in revised plan
3 Outside the scope of pre-construction work, not addressed in revised plan

EPA Additional Comments
1 Comment noted, no action required.
2 Addressed in the revised Work Plan.
3 Outside the scope of pre-construction work, not addressed in revised plan
4 Outside the scope of pre-construction work, not addressed in revised plan
5 Addressed in the revised Work Plan.
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6 Outside the scope of pre-construction work, not addressed in revised plan
7 Addressed in the revised Work Plan.
8 Outside the scope of pre-construction work, not addressed in revised plan
9 Outside the scope of pre-construction work, not addressed in revised plan

10 Outside the scope of pre-construction work, not addressed in revised plan
11 Outside the scope of pre-construction work, not addressed in revised plan
12 Addressed in the revised Work Plan.
13 Comment noted, no action required.
14 Addressed in the revised Work Plan.
15 Outside the scope of pre-construction work, not addressed in revised plan
16 Outside the scope of pre-construction work, not addressed in revised plan
17 Addressed in the revised Work Plan.
18 Comment noted, no action required.
19 Addressed in the revised Work Plan.
20 Addressed in the revised Work Plan.
21 Outside the scope of pre-construction work, not addressed in revised plan
22 Addressed in the revised Work Plan.
23 Addressed in the revised Work Plan.
24 Addressed in the revised Work Plan.
25 Clarification provided during comment review, no action required.
26 Outside the scope of pre-construction work, not addressed in revised plan
27 Comment noted, no action required.
28 Addressed in the revised Work Plan.

USACE Comments
1 Clarification provided during comment review, no action required.
2 Clarification provided during comment review, no action required.
3 Outside the scope of pre-construction work, not addressed in revised plan
4 Outside the scope of pre-construction work, not addressed in revised plan
5 Addressed in the revised Work Plan.
6 Addressed in the revised Plans.
7 Addressed in the revised Plans.
8 Clarification provided during comment review, no action required.
9 Addressed in the revised Plans.

10 Outside the scope of pre-construction work, not addressed in revised plan
11 Addressed in the revised Work Plan.
12 Outside the scope of pre-construction work, not addressed in revised plan
13 Addressed in the revised Work Plan.
14 Addressed in the revised Work Plan.
15 Addressed in the revised Work Plan.
16 Outside the scope of pre-construction work, not addressed in revised plan
17 Addressed in the revised Work Plan.
18 Addressed in the revised Work Plan.
19 Addressed in the revised Work Plan.
20 Addressed in the revised Work Plan.
21 Outside the scope of pre-construction work, not addressed in revised plan
22 Addressed in the revised Work Plan.
23 Outside the scope of pre-construction work, not addressed in revised plan
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24 Addressed in the revised Work Plan.
25 Addressed in the revised Work Plan.
26 Clarification provided during comment review, no action required.
27 Clarification provided during comment review, no action required.
28 Outside the scope of pre-construction work, not addressed in revised plan
29 Outside the scope of pre-construction work, not addressed in revised plan
30 Addressed in the revised Work Plan.
31 Clarification provided during comment review, no action required.
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1. INTRODUCTION 
 
This Work Plan has been prepared to address the requirements of Paragraph 31a of the 
Administrative Settlement Agreement and Order on Consent (ASAOC) for Removal Action – 
Preconstruction Work in the matter of the West Lake Landfill Superfund Site, Bridgeton, St. Louis 
County, Missouri (EPA Docket No. CERCLA-07-2014-0002) between the United States 
Environmental Protection Agency (EPA) Region VII and Bridgeton Landfill, LLC and Rock Road 
Industries, Inc. which was signed on April 16, 2014. This Work Plan has been prepared by 
Engineering Management Support, Inc. (EMSI) in cooperation with Feezor Engineering, Inc. (FEI), 
Auxier & Associates (A&A) and Civil & Environmental Consultants, Inc. (CEC) on behalf of 
Bridgeton Landfill, LLC and Rock Road Industries, Inc. 

 

1.1 Scope 
 
This Work Plan addresses preconstruction activities associated with the proposed installation of an 
isolation barrier between the municipal solid waste (MSW) and construction and demolition (C&D) 
debris in Radiological Area 1 (Area 1) of Operable Unit 1 (OU-1) at the West Lake Landfill and 
MSW located within the adjacent and overlapping permitted North Quarry Landfill cell of the 
Bridgeton Landfill. The proposed location/alignment and construction methodology for the isolation 
barrier is still under development; however, several preconstruction activities were identified in the 
ASAOC that could be initiated prior to finalization of the barrier alignment and construction 
method. 

 
This Work Plan addresses the Work to be Performed as set forth in Paragraph 30 of the ASAOC. 
Specifically, this Work Plan addresses the following items: 

 
1. Identification of potential areas proposed to be used for the staging, management and 

relocation of excavated wastes; 
 

2. Clearing of vegetation and surface obstacles that may be impediments to the installation of 
the isolation barrier or utilization of the proposed waste staging/relocation areas; 

 
3. Development of a bird hazard mitigation and monitoring plan for ongoing landfill work; 

 
4. Development of an air monitoring, sampling, and QA/QC plan; and 

 
5. Installation of a litter control barrier along the east (St. Charles Rock Road) side of the 

anticipated waste excavation, staging and relocation areas associated with construction of 
the isolation barrier. 
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1.2 Work Plan Contents 
 
This Work Plan contains the following items: 

 
1. Introduction; 
2. Description of Work to be Performed; 
3. Schedule for the Work; 
4. Project Team Organization; 
5. Health and Safety Plan; 
6. Reporting and Deliverables; and 
7. References. 

 
The following items are also included as appendices to this Work Plan: 

 
A. Bird Monitoring and Mitigation Plan; 
B. Air Monitoring, Sampling and QA/QC Plan; 
C. Health and Safety Plan; and 
D. Radiation Safety Plan. 

 
 
2. DESCRIPTION OF WORK TO BE PERFORMED 
 
This section provides a description of the work to be performed for each of the five 
preconstruction activities identified in the ASAOC. 
 

2.1 Identification of Waste Staging, Management and Relocation Area 
 
Paragraph 30(a) of the ASAOC directs that Respondents: “Identify all potential areas on Site 
proposed to be used for the staging, management and relocation of excavated wastes.” This 
task will entail updating the evaluation of the volumes of waste materials to be relocated and 
identification of the specific areas, areal extents, and potential waste volume capacities 
associated with each of the potential areas for waste relocation identified above. In addition, a 
map will be prepared identifying the potential areas for waste relocation, the size of each area, 
and the preliminary estimate of the expected in-place volume of waste material that can be 
relocated to each area. Final determination of the areal extent that could be used for waste 
relocation and the volumetric capacity of each area will be made in conjunction with the design 
of the isolation barrier. 
 
Although a final alignment and design for the isolation barrier has not yet been developed, it is 
expected that the most likely design would consist of a combination of shallow bench 
excavation into the existing waste materials followed by a vertical trench excavation for 
installation of the isolation barrier.  It is anticipated that in order to construct the isolation 
barrier, a shallow excavation will need to be made into the existing MSW in the North Quarry 
Landfill in order to provide a level working surface for construction of the barrier and to 
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promote drainage of surface water away from the work areas.  This shallow excavation will aid 
in minimizing the overall depth of the vertical barrier wall.  In order to maximize the structural 
stability of the barrier wall relative to potential settlement of the adjacent MSW in the unlikely 
event that a subsurface smoldering event (SSE) were to occur in the North Quarry Landfill 
adjacent to the barrier, the alignment of the barrier must be set back from the quarry edge. 
 

At this point, it is envisioned that this shallow excavation will be approximately 20 to 25 feet in 
depth depending upon the actual alignment selected for the isolation barrier, 45 feet across at 
the base and will have slopes of 3 horizontal to 1 vertical (3:1). The waste material removed 
from this excavation will be relocated onsite and placed into one of the existing landfill areas at 
the site. Based upon the currently proposed design, is estimated that the volume of waste to be 
removed to prepare the working platform for construction of the isolation barrier will be 
approximately 40,000 to 75,000 bank cubic yards (bcy), depending on the selected alignment. 
 

It is currently anticipated that the isolation barrier will be constructed using a clam shell or 
other device to excavate an approximately four foot wide trench down through the waste 
material into an appropriate subsurface unit.  This appropriate subsurface unit will be 
investigated and determined during the barrier design work. Depending upon the barrier 
alignment, the volume of waste to be removed to allow for construction of the isolation barrier 
is estimated to be between 10,000 and 20,000 bcy. 
 

Based on the preliminary estimates described above, it is expected that between 50,000 and 
95,000 bcy of MSW will need to be relocated in conjunction with construction of the isolation 
barrier.  The actual areas to be proposed for staging, management and relocation of the waste 
will be developed as part of the work to be conducted pursuant to this Work Plan.  That said, it 
is anticipated that the primary or main area for waste relocation will be the southeastern portion 
of Area 1, outside of the extent of actual occurrences of Radiologically-Impacted Materials 
(RIM) within Area 1, due to presence of available area and air space for waste relocation.  
Additionally, the proximity to the work areas reduces haul distances.  Shorter haul distances 
minimize handling and hauling time which is important in order to expedite the construction 
schedule. Shorter haul distances also allow for a smaller area of waste management which is 
important for odor control, prevention of bird attractant conditions and monitoring and 
mitigation of any potential bird risks. 
 

Waste management will be governed by plans and requirements approved by EPA as part of the 
isolation barrier construction work plans to be submitted.  Waste that is not radiologically 
impacted will be managed on site.  EPA has directed that any identified RIM encountered as 
part of excavation will be properly containerized and prepared for off-site disposal.  A waste 
screening procedure will be proposed and approved by EPA through construction work plans.  
However, it is expected that the majority of the waste relocated for the barrier will not be 
radiologically impacted and therefore suitable for handling on site.  While the specific 
screening procedures will be prepared for EPA review and approval during work plans, 
historical information provides a topographical elevation above which material was placed after 
and separate from the radiological disposal – the April 6, 1975, surface, and below which some 
additional screening may be appropriate.  This topographical elevation was considered in this 
preliminary review and is discussed in more detail below. 
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Depending upon the final volume of waste material removed during construction of the 
working platform (the shallow excavation) and the isolation barrier excavation trench, it may 
not be possible to place all of the material within the southeast portion of Area 1.  Therefore, 
potential additional areas for placement of excavated waste will need to be identified in the 
event that all of the excavated waste cannot be placed in Area 1.  Any excavated material 
generated below the April 6, 1975 surface, but which does not need to be handled as RIM, will 
be given preference for relocation to the southeast corner of Area 1. Possible additional areas 
for waste placement include areas within the North Quarry Landfill footprint, including fill 
needed to adjust the final waste contours of the North Quarry Landfill in order to promote 
drainage and complete construction of the final landfill cover over the North Quarry Landfill. 
This is the most proximate area, which reduces handling and haul time, preventing unnecessary 
delay in the construction schedule.  These proximate locations also minimize the total area of 
active waste management which would need to be controlled to prevent odor release and bird 
hazard.  If additional areas had to be utilized outside of these areas, that would result in a 
longer construction schedule due to the additional hauling and handling, and it may result in 
the need for two separate areas managed for odor control and bird hazard control.   
 

The majority of the waste to be relocated from the shallow excavation will consist of North 
Quarry Landfill MSW materials which do not need to be managed as radiologically impacted, 
and could be handled through relocation in areas outside the radiologically impacted areas.  
Based upon an analysis of historical topographic information and historical findings regarding 
the placement of the radiological waste, it has been determined that these waste materials were 
placed after April 6, 1975, and therefore do not contain or have potential to contain RIM.  The 
following is a summary of that assessment: 
 

Based upon the invoices from the trucking company that hauled the material to the West Lake 
site, the Nuclear Regulatory Commission (NRC) concluded that RIM was disposed of in Area 1 
and 2 between July 31 and October 12, 1973 (NRC, 1976).  Portions of Area 1 were overlain by 
MSW placed during final waste placement of the North Quarry Landfill.  It is possible to assess 
the relative topographic location of the newer waste as compared to the older waste disposed of 
prior to or around the time of the radiological disposal by evaluating 1975 historical 
topographic mapping as compared to current surveys.  The use of the 1975 topographic map 
provides some buffer time between the known time of radiological disposal and the later 
disposal activities. 

 
Feezor Engineering has undertaken the comparison of the current topographic features to 
historical topographic mapping generated from aerial photogrammetric methods from an April 6, 
1975 flight. This review evaluated historical conditions through existing aerial photography from 
Surdex flight dates in 1971 and 1975.  The flight used a high-precision aerial mapping camera 
with a nominal focal length of 153 millimeters as calibrated by the United States Geological 
Survey (USGS) and achieved photogrammetric accuracies based on ASPRS Class 2 standards for 
5’ contour intervals.  Current conditions were evaluated using ground control surveys by Global 
Positioning System (GPS) surveys produced in 2012, then densified through aerial triangulation 
to control the older photography.  This comparison included the following practices for precision 
and accuracy: 
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Feezor Engineering, Inc. used recognizable site features such as the landfill office 
building, and road intersections to register this drawing and topography to the local site 
coordinate system. 
 
The elevations were based upon ellipsoidal heights that were modified by the latest 
geoidal model available.  
 
Horizontal and Vertical Control conformed to Third Order Class II standards as stated in 
the publication “Standards and Specifications for Geodetic Control Networks,” National 
Oceanic and Atmospheric Administration, Federal Geodetic Control Committee, 
September 1984.  
 
The coordinates were based on the Missouri State Plane Coordinate System, East Zone, 
North American Datum (NAD) of 1983. The elevations were based on Mean Sea Level, 
North American Vertical Datum (NAVD) of 1988. All units shall be based in U.S. Survey 
feet.   Surdex technicians collected visible and identifiable features from the aerial 
photography that are generally shown on maps at 1”=200’. Surdex digitized the 
planimetric features in the 3-D stereo environment following industry accepted practice. 
 
Contours and Spot Elevations were generated from a photogrammetrically compiled 
digital terrain model. Contours were shown at 5 foot vertical intervals.  Surdex produced 
orthorectified digital aerial image tiles consistent with the shapefile area of OU1. The 
orthoimage tiles were provided at a horizontal scale of 1″=200' at a ground resolution of 
2.0.   

 
This evaluation provides the basis for the assessment of waste that is considered to be above the 
April 6, 1975, surface and therefore within a zone free of radiological impact and appropriate for 
on site management.  This was used for these preliminary volume evaluations and will be 
incorporated into waste screening and management plans prepared in conjunction with future 
work plans.  All excavations below the April 6, 1975 surface will be radiologically scanned, in 
accordance with plans and specifications developed for the waste excavation work plans.   
 

Once a design for the barrier wall is developed and the actual volumes of waste materials to be 
relocated and the duration of the waste relocation activities can be estimated, the proposed 
location(s) for staging and relocation of waste materials will be finalized.  At that time, the 
proposed areas to be used for waste staging, management and relocation, the procedures to be 
used to manage and relocate waste materials, the anticipated volume of waste to be excavated 
and relocated, and the expected duration of the waste excavation and relocation activities will be 
identified.  This information will be provided to the St. Louis Airport Authority for review and 
concurrence contemporaneously with the period of EPA review of the proposed design. 
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2.2 Vegetation and Surface Obstacle Clearing 
 
Once the barrier alignment has been selected, and a volume of waste relocation has been 
determined, the areas will be cleared of vegetation and other surface and near surface 
infrastructure (such as landfill gas, leachate, and air supply systems) will be relocated. 
However, due to timing considerations, only clearing and relocation work necessary for the 
litter control barrier work (see discussion below) and for the installation of the air monitoring 
and sampling stations and associated access pathways (see discussion below) will be performed 
as part of the preconstruction activities.  The clearing and the relocation work for the barrier 
and waste relocation areas will be conducted as part of the barrier project. Clearing and 
relocation of infrastructure would not be prudent until the exact locations are determined after 
the final designs have been approved. Premature clearing could render the subsurface soil 
vulnerable to erosion, while prolonged temporary abandonment of the North Quarry Landfill 
leachate and landfill gas infrastructure could create environmental or nuisance odor issues. 
 

The extent of RIM associated with OU-1 Areas 1 and 2 was previously identified and fencing 
and signage were installed to provide warning and restrict access to these areas.  Although the 
isolation barrier pre-design investigations identified potential occurrences of RIM outside of the 
previously identified extent of RIM in Area 1, such occurrences are at depths of approximately 
35 to 55 feet.  Therefore, although these areas are not fenced, due to the depth at which these 
materials were identified, no exposure to such material is anticipated by having workers on the 
ground surface in these areas.  Any subsurface disturbances that may take place in these areas, 
such as might be associated with construction of an isolation barrier, would be subject to a 
project specific health and safety plan and the requirements of the Radiation Safety Plan.  The 
current Radiation Safety Plan is included in Appendix D of this Work Plan. 
 

For areas outside of OU- 1, clearing of vegetation will primarily involve the grading and 
removing of grassy areas without woody overgrowth. Small vegetation will be removed with a 
brush hog and/or cut with tree shears.  Small woody vegetation would be chipped in placed and 
placed as surface mulch.  Large woody vegetation would be avoided and worked around as 
practical.  Root balls are not anticipated to be removed during the clearing for the air monitoring 
placement.  This clearing will primarily involve grading the topsoil and grassed areas into an area 
which will be taken to a stockpile on the North Quarry Landfill crown area. The perimeter of the 
stockpile area will be protected with erosion control silt fencing.  Once the barrier pre-excavation 
surface has been finalized, this stockpiled topsoil will be reused as a soil cover over any waste 
that is exposed during barrier construction, or alternatively may be used as cover on the waste 
relocation area(s). 
 
For areas within the OU-1, the barrier excavation and waste relocation areas will require the 
clearing of woody overgrowth and trees. Again, any clearing of vegetation from these areas 
will be performed in conjunction with isolation barrier construction activities. 
 
Clearing of vegetation in both Areas 1 and 2 of OU-1 may be required to allow for the 
installation of the air monitoring and sampling stations and creation of access pathways to the 
stations.  Woody vegetation will be chipped in place and placed in the OU-1 area as surface 
mulch. For non-woody vegetation, or for thicket type vegetation, a brush hog or similar 
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surface-level cutting tool will be used.  Moisture may be added to the vegetation during brush 
hog and chipping operations if the natural moisture in the vegetation is insufficient to suppress 
dust.  This will be determined by the field manager upon visual inspection/detection of dust.  

 
Prior to any clearing activities in OU-1, a health physicist will conduct an overland gamma 
scan of the area. A Ludlum 2221 ratemeter/scaler mated to a Ludlum 44-20 3x3” NaI detector 
will be used to survey selected portions of ground surface within and around Area 1. This 
instrument will be coupled to a Trimble GPS and operated in the ratemeter mode. This mode 
will allow the gamma count rate from the instrument to be collected at one-second intervals 
and assigned to its specific measurement location (latitude and longitude). 

 
The operator will hold the detector approximately 30 cm above the ground surface and 
advance across the areas of interest in a series of straight lines at a rate of approximately one 
meter per second. The separation distance between the lines will be approximately 1.5 meters. 
After the survey, the field data will be processed using a combination of industry-standard 
commercial computer applications.  Because all data points will be tied to a spatial coordinate, 
a map of the data will identify areas of surface soil containing RIM. These areas can then be 
located in the field and avoided or covered with a geotextile and a six (6) inch layer of rock to 
prevent trackout and direct contact, if necessary.  Any area with RIM at surface will be 
cordoned off completely and marked with signs.  

 
If the overland gamma scan indicates a radiation level above background, the health physicist 
will notify the clearing crew that they could be in an area that has surface RIM, and to proceed 
in a manner that avoids ground disturbance.  The path will be cleared of vegetation 10-20 feet 
in the general direction required, then the cleared path and the path to be cleared (as much as 
practicable) will be gamma scanned.  This process will be repeated until either the entire 
length that needs to be cleared has been cleared or the activities move outside of the extent of 
RIM or areas of elevated gamma readings.  Once an area has been cleared for gamma, or 
potential gamma occurrences have been addressed, (e.g., through placement of a layer of rock, 
see above) the work discussed in other areas of this Work Plan (e.g., installation of air 
monitoring equipment) will proceed. 

 

2.3 Bird Hazard Monitoring and Mitigation Plan for Ongoing Landfill Work 
 
A Bird Hazard Monitoring and Mitigation Plan for Ongoing Landfill Work has been prepared 
by CEC for Bridgeton Landfill and is included as Appendix A to this Work Plan.  The Bird 
Hazard Monitoring and Mitigation Plan for Ongoing Landfill Work describes the steps that will 
be taken to ensure compliance with 10 CSR § 80-3.010(4)(B)1 and 40 CFR § 258.10, and the 
terms of the Negative Easement and Declaration of Restrictive Covenants Agreement entered 
into by and between Bridgeton Landfill LLC, Rock Road Industries, Inc., Bridgeton Transfer 
Station, LLC,  and the City of St. Louis, Missouri, dated April 6, 2005, and recorded on April 
11, 2005, with the Recorder of Deeds for St. Louis County, Missouri as Document Number 245 
(Negative Easement).  The Bird Hazard Monitoring and Mitigation Plan for Ongoing Landfill 
Work has been prepared to incorporate items, concerns and suggestions identified by the City of 
St. Louis Lambert-St. Louis Airport (Airport) during ongoing discussions between Bridgeton 
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Landfill, LLC and the Airport regarding bird mitigation requirements and practices at the 
landfill. 
 
As required by the ASAOC, the Bird Hazard Monitoring and Mitigation Plan for Ongoing 
Landfill Work describes the relevant bird hazard monitoring and mitigation measures that are or 
will be undertaken as part of ongoing work requiring the disturbance of putrescible waste.  
Specifically, this plan describes the following activities to be taken to monitor and as necessary 
mitigate potential bird hazards that may originate from site activities: 
 

• Coordination with the Airport; 
• Monitoring and mitigation measures for limited excavation activities; and 
• Monitoring and mitigation measures for new detention basin construction 

and operation. 
 
Additional information can be found in the plan which is included in Appendix A.  Prior drafts of 
this plan along with the current version of this plan have been submitted to the St. Louis Airport 
Authority for review and comment.  The Airport Authority’s comments on the prior draft are 
included in Appendix A; however, it should be noted that Bridgeton Landfill has met with the 
Airport to discuss those comments as part of preparation of the current plan. 
 
The Bird Hazard Monitoring and Mitigation Plan for Ongoing Work included in Appendix A 
will serve as a base document for a Bird Hazard Monitoring and Mitigation Plan to be 
developed in conjunction with, and to support the design and construction of, the isolation 
barrier following completion of design studies and evaluations. 
 

2.4 Air Monitoring, Sampling and QA/QC Plan 
 
A proposed air monitoring plan has been developed and is presented in Appendix B of this 
Work Plan. Specifically, Appendix B contains the Air Monitoring, Sampling and QA/QC Plan 
at the West Lake Landfill Superfund Site, Operable Unit 1. This plan has been prepared in 
accordance with EPA’s “Quality Assurance/Quality Control Guidance for Removal Activities 
(EPA, 1990) as required by Paragraph 33a of the ASAOC. This plan has also been prepared 
based on the Air Monitoring and Direct Gamma Radiation Monitoring implemented at the St. 
Louis Downtown Site (USACE, 2012). 
 
The ASAOC only requires an air monitoring plan to obtain background data and assess 
potential exposures in the community and demonstration of the effectiveness of any 
implemented control technologies in conjunction with construction of the isolation barrier 
between Area 1 and the North Quarry Landfill.  However, the West Lake Landfill OU-1 
Respondents, which includes Bridgeton Landfill LLC and Rock Road Industries, have 
determined that it would be more useful to implement an overall air monitoring network for 
both Areas 1 and 2 in order to begin collection of baseline data in anticipation of 
implementation of a remedial action for OU-1 in the future. Therefore, the scope of the 
proposed air monitoring network includes not only Area 1 and portions of the adjacent North 
Quarry Landfill, as directed by EPA to support the ASAOC and planned isolation barrier 



Work Plan – Preconstruction Activities 
West Lake Landfill Superfund Site 
5/16/2014, Revised 6/20/2014 
Page 9 

 

construction, but also Area 2. The scope of the air monitoring program does not include any 
offsite, (upwind or downwind) sampling locations.  It is our understanding that EPA is 
currently in the process of constructing and implementing an off-site air monitoring program 
(TetraTech, 2014). 
 
The currently proposed air monitoring station locations are provided on Figure 3. A total of 
thirteen (13) air monitoring stations are currently anticipated to be constructed and operated 
under the air monitoring program.  All of the proposed locations for air monitoring are 
anticipated to be located outside of, but likely adjacent to, the locations where RIM has 
previously been identified or where RIM may be present at the ground surface.  The actual 
locations may be adjusted as necessary based on physical access constraints, availability of, or 
restrictions on delivery of electric power to each location, current or anticipated future 
construction activities that could require relocation of the proposed air monitoring stations, or 
other factors.  Although an alignment for the isolation barrier has not yet been selected and 
detailed design and construction procedures for the barrier have not yet been developed, the 
proposed locations of the air monitoring stations are currently anticipated to be outside of any 
areas expected to be disturbed during the isolation barrier construction activities.   
 
Procurement, installation and operation of an onsite meteorological monitoring station is also 
included as part of the air monitoring program. At a minimum, the meteorological monitoring 
station will obtain wind direction, wind speed and temperature data.  It is currently anticipated 
that the meteorological station will be installed on a tower next to the landfill office building.  It 
is also anticipated that the meteorological station will be connected to the existing site 
Supervisory Control and Data Acquisition (SCADA) system. 
 
The proposed air monitoring equipment and sample collection frequency is provided on Table 
1. All thirteen stations will be monitored and sampled for particulates that will be submitted for 
gross alpha and gross beta analyses, alpha track detectors for radon gas monitoring and thermo 
luminescent detectors (TLDs) for radiation dosimetry.   In addition, five of the stations will also 
be monitored for the presence of volatile organic compounds (VOCs) in air.  Per EPA direction 
(EPA, 2014b), four of the stations for VOC monitoring will be located near the anticipated 
location of the isolation barrier. 
 

It is currently anticipated that particulate samples will be collected and submitted for laboratory 
analyses at least every 28 days, alpha track detectors and TLD samples will be collected 
quarterly, and VOC samples will be collected every 28 days. 
 
Additional details regarding the air monitoring program are contained in the Air Monitoring, 
Sampling and QA/QC Plan at the West Lake Landfill Superfund Site, Operable Unit 1 included 
as Appendix B to this Work Plan. 
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2.5 Litter Control Barriers 
 
Litter control during waste excavation will occur using three separate techniques.  The first 
technique involves establishing a temporary litter fence along St. Charles Rock Road (Figure 4). 
The temporary litter fence will consist of a strong, cable reinforced, litter fence that will be 
placed on support masts stationed every 50 feet along the litter fence alignment. The 10 feet-
high by 50 feet-long sections of fencing can be connected to each other to construct a litter 
fence of any length needed. The support masts are secured to the ground using steel stakes. A 
spring plate for the base of the support mast allows the mast to lean back without stressing it 
and the spring plates keep the mast supports from sinking in when saturated ground conditions 
are present. The temporary litter control fence has a rope tensioner system built into the top and 
middle cables that can be tightened to keep the fence from sagging when the ground is uneven 
or rough. 
 

Approximately 900 feet of temporary litter control fencing will installed and maintained during 
the barrier construction. Additional fencing will be added as necessary to control litter.  Fencing 
will be placed, dependent on barrier designs, appropriately to control litter. Once all activities 
are completed, this fencing will be disassembled and used at other facilities. 
 

The second technique of litter control involves the use of dozer - movable litter control units 
placed very close to each day’s waste excavation activities. These dozer – moveable units are 
constructed of a steel frame approximately 15 feet in height by 20 feet in length that is lined 
with litter control netting.  Four (4) such units will be stationed within 50 feet of the active 
excavation area.  They will be placed downwind of the active excavation, which will be 
determined each operating day.  The dozer – moveable litter control units will have side-nets 
and canopies which stop litter from escaping off the edges or over the top.  These units keep 
litter trapped on the ground for easy cleanup with the steel frame and windscreens on three 
sides.  In addition, outriggers provide extra overturning resistance for extremely high wind 
conditions. Additional fencing will be added as necessary to control litter.  Fencing will be 
placed and/or moved, dependent on barrier designs, appropriately to control litter. Once all 
activities are completed, these dozer - movable litter control units will be removed and either 
used elsewhere on site or possibly provided to other facilities. 
 

The third and final technique of litter control involves the daily manual policing based on visual 
inspection and removing litter from the litter control fencing and accessible litter that has blown 
off site (which should be minimal with the deployment of the two litter fencing systems). Any 
collected litter will be bagged, or vacuumed into a portable collection unit, and deposited in the 
on-site waste relocation disposal site. 
 

In addition to the above techniques, other methods such as placement of tarps or soil cover 
material to minimize suspension of trash during the excavation and relocation activities may 
also be employed; however, details of such procedures will be developed as part of the isolation 
barrier design. 
 

These techniques will minimize blowing litter during the waste relocation efforts. Once an 
alignment for the isolation barrier has been selected, the design documents for the barrier will 



Work Plan – Preconstruction Activities 
West Lake Landfill Superfund Site 
5/16/2014, Revised 6/20/2014 
Page 11 

 

also include a waste relocation plan, which will discuss the need for the application of daily 
cover or alternative daily covers during non working periods, which will also minimize 
blowing litter. 
 
 
3. SCHEDULE FOR THE WORK 
 
Table 2 presents the proposed schedule for the preconstruction activities.  The schedule for 
several of the tasks is based on calendar days from EPA approval of the Work Plan and 
authorization to proceed.  The schedules for the Bird Hazard Monitoring and Mitigation Plan 
and the Air Monitoring, Sampling and QA/QC Plan are based on calendar days from EPA 
approval of the Work Plan and/or receipt of EPA comments on the draft versions of these plans 
that are included with this Work Plan. The schedule for clearing of vegetation and surface 
obstacles from the isolation barrier alignment and the proposed waste staging, management and 
relocation areas is based on when the final alignment for the isolation barrier is determined and 
approved by EPA. 
 
 
4. PROJECT TEAM ORGANIZATION 
 
The work to be performed pursuant to this Work Plan will be conducted by several 
consultants/contractors including the following: 
 

• Engineering Management Support, Inc. 
• Feezor Engineering, Inc. 
• Auxier & Associates 
• Civil and Environmental Consultants, Inc. 
• KayBee Electric 
• Weaver Boos 

 
The specific roles and responsibilities of each of these contractors are described below. Figure 5 
displays the overall project management structure for the preconstruction work.  It is 
anticipated that later stages of this project will involve additional contractors.  The consultants / 
contractor list and project team organization will be updated as appropriate for future work 
plans. 
 
Engineering Management Support, Inc. (EMSI) 
 

EMSI will provide overall coordination of the work and will be responsible for preparation and 
submission of the monthly progress reports required by the ASAOC. EMSI will also provide 
technical consulting relative to any investigations/evaluations of radionuclide occurrences and 
air monitoring and sampling.  EMSI will also review technical submittals for completeness and 
conformance with the requirements of the ASAOC and this Work Plan. 
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Feezor Engineering, Inc. (FEI) 
 

FEI will be responsible for identification and evaluation of potential areas to be used for 
staging, management and relocation of excavated waste materials. FEI will also supervise any 
vegetation clearing that may be performed. FEI, in conjunction with Bridgeton Landfill, LLC 
personnel will identify proposed litter control mechanisms, and to the extent that such work 
cannot be performed by Bridgeton Landfill, LLC personnel, supervise installation of litter 
fencing to control litter release along that portion of the work area located adjacent to St. 
Charles Rock Road.  Subject to receipt of appropriate training from Auxier & Associates, FEI 
personnel may also assist with installation and operation of air monitoring equipment and 
collection of samples for air quality testing. 
 
Auxier &Associates (A&A) 
 

A&A, with assistance from EMSI and possibly other members of the project team, will be 
responsible for development and implementation of the air monitoring and sampling plan. A&A 
will also be responsible for development and implementation of the radiation safety plan and 
provide necessary training, monitoring and supervision for any activities that entail entry into 
areas where RIM may be present. 
 
Civil & Environmental Consultants, Inc. (CEC) 
 

CEC will be responsible for development of the Bird Hazard Monitoring and Mitigation Plan 
for Ongoing Landfill Work.  Due to the presence of qualified air quality personnel and 
technicians in their St. Louis office, CEC personnel may also be requested to provide assistance 
with installation and operation of the air monitoring equipment and implementation of the air 
monitoring plan and sample collection activities as necessary and appropriate to insure 
continued operation of the monitoring network. 
 
KayBee Electric (KayBee) 

 

KayBee will be responsible for installation of electrical services necessary to support the air 
monitoring equipment and, if appropriate, connection of the air monitoring or 
meteorological equipment to the onsite Supervisory Control and Data Acquisition 
(SCADA) system. 
 

Weaver Boos 
 

Weaver Boos will provide surveying services as necessary and appropriate to assist in 
identification of potential areas for staging, management and relocation of excavated waste, to 
document the locations of the air monitoring stations, and to document the locations of any 
fixed-position litter control measures that may be installed as part of the preconstruction work. 
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5. HEALTH AND SAFETY PLAN 
 
All on-site work performed by Bridgeton Landfill employees pursuant to this Work Plan will be 
conducted in accordance with the Bridgeton Landfill Health and Safety Plan prepared by 
Bridgeton Landfill, LLC, a copy of which is included in Appendix C.  Contractors engaged for 
work under the ASAOC must develop health and safety plans meeting or exceeding the 
requirements of the Bridgeton Landfill Health and Safety Plan as appropriate for the specific 
tasks. Any work that entails entry into the fenced-in portion of Area 1, any portion of Area 2, or 
potential contact with RIM will also be conducted in accordance with the Radiation Safety Plan 
prepared by Auxier & Associates, Inc., a copy of which is included in Appendix D. 
 
 
6. REPORTING AND DELIVERABLES 
 
Performance of the preconstruction activities will be documented through submittal of technical 
documents and monthly progress reports. 
 

6.1 Technical Deliverables 
 
Per the ASAOC, the following technical deliverables are required to be prepared and 
submitted to EPA in conjunction with performance of the preconstruction activities: 
 

• Plan view drawing of proposed locations for staging, management and re-location of 
excavated wastes and preliminary calculations regarding the anticipated  

• Volumes of re-located waste that could be placed in each area; 
• Bird Hazard Monitoring and Mitigation Plan for Ongoing Landfill Work; 
• Air Monitoring, Sampling and QA/QC Plan; 
• Documentation of installation and operation of air quality monitoring equipment 

including 
- Plan view drawing of installed air monitoring and sampling equipment locations; 
- Schematic drawing of typical air monitoring equipment station; 
- Site power plan, electrical one-line diagram, and electrical service panel 

details for electrical power service to air monitoring stations; 
- Schematic drawing of meteorological station equipment; and 
- Operation and maintenance manuals for the air monitoring and sampling 

equipment and the meteorological equipment. 
• Litter control plan including plan view drawing of locations and typical details of litter 

control fencing. 
 
The technical deliverables required by the ASAOC will be assembled and submitted to complete 
the Final Report for the pre-construction activities. Subject to approval by EPA’s Project 
Coordinator, the above items may be submitted as electronic deliverables, paper copies, or a 
combination of the two. 
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In order to expedite the work to be performed pursuant to the ASAOC, several of these items 
were developed in conjunction with preparation of this Work Plan.  These items include 
 

• Bird Hazard Monitoring and Mitigation Plan; 
• Air Monitoring Plan; 
• Health and Safety Plan including Radiation Safety Plan. 
 

These documents have been included as appendices to this Work Plan.  Subject to EPA 
direction and approval, these items may not be re-submitted as part of the Final Report for the 
pre-construction activities. 

 
Sample collection documentation and laboratory analytical results obtained as part of the air 
monitoring program will be provided as part of the monthly progress report submittals 
described below. 

 

6.2 Monthly Progress Reports 
 
Reports documenting progress made toward completion of the preconstruction activities will be 
prepared and submitted to EPA’s Project Coordinator by the 10th day of each month (unless the 
10th day of the month falls on a weekend or a holiday in which case the report will be submitted 
by the end of the next business day). These monthly reports will include descriptions of the 
following information: 
 

• Work performed during the prior month (reporting period); 
• Significant developments during the reporting period; 
• Problems encountered during the reporting period and any resolutions implemented 

or planned; 
• Analytical data received during the reporting period; 
• Description of and schedule for activities planned for the next reporting period; and 
• Anticipated problems and planned resolutions. 

 
The first monthly progress report will be submitted at the end of the first month, but no sooner 
than 14 days after EPA’s approval of the Work Plan.  Per EPA approval, progress reports for 
the preconstruction activities will be submitted electronically rather than in hard copy as 
specified by the ASAOC. 
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Tables 



Table 1: Preliminary List of Samplers for Perimeter and On-Site Air Monitoring and Sampling 

Perimeter Monitor Inventory per Location 
Sampling Mode and 
Collection Frequency Parameters Measured 

Proposed list of samplers at A05, 07, A08, A10, and A11 
 

 

Metered air pump with dual chamber sampler for 
particulate fiber filter and polyurethane foam (PUF) plug Continuous / Every 2 Weeks Total alpha and beta activity and total particulate mass 

 
Alpha Track Detector for radon gas Continuous / Semi-Annually Radon-222 and radon daughters 

 
Radiello 130 diffusion sampler Continuous / Every 28 days VOC's 

 
Radiation dosimeter (TLD) Continuous / Quarterly Gamma radiation levels 

    Proposed list of samplers at remaining on-site and perimeter locations (8 remaining 
stations) 

 

 
Metered air pump with filter to collect particulates Continuous / Monthly Total alpha and beta activity 

 
Alpha Track Detector for radon gas Continuous / Semi-Annually Radon-222 and radon daughters 

 
Radiation dosimeter (TLD) Continuous / Quarterly Gamma radiation levels 

     



   
 

4/29/2014 

Table 2: Proposed Schedule for Preconstruction Activities 

 

Task Schedule 
  
Identification of waste staging, management 
and relocation areas 

To be completed within 30 days of EPA 
approval of Work Plan/authorization to 
proceed 

  
Clearing of vegetation and surface obstacles 
from barrier alignment and waste relocation 
areas 

To be performed in conjunction with isolation 
barrier construction activities 

  
Bird Hazard Monitoring and Mitigation Plan 
for Ongoing Landfill Work 

Finalize plan within 30 days of EPA approval 
of the Work Plan and/or receipt of EPA 
comments on the draft Plan included in the 
Work Plan 

  
Air Monitoring and Sampling Plan Finalize plan within 30 days of EPA approval 

of the Work Plan and/or receipt of EPA 
comments on the draft Plan included in the 
Work Plan 

  
Litter fence installation Start procurement and installation within 14 

days of EPA approval of the Work Plan and/or 
EPA approval of the fence design and finish 
within 42 days of EPA approvals 
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General Location Map

Figure 1

West Lake Landfill OU-1 Supplemental Feasibility Study
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Site and Surrounding Properties

Figure 2

West Lake Landfill OU-1 Supplemental Feasibility Study

EMSI Engineering Management Support, Inc.
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Engineering Management Support, Inc.EMSI

Figure 3

West Lake Landfill OU-1 

Environmental Monitoring Station

Legend
Proposed Locations of

Environmental Monitoring Stations
for Baseline Monitoring

Note: All locations are subject to relocation based on

physical access and electrical service constaints.

A1
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NOTES:
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Bridgeton Landfill, LLC 

Bird Hazard Monitoring and Mitigation Plan 

This Bird Hazard Monitoring and Mitigation Plan (Plan) has been prepared as required by an  

Administrative Settlement Agreement and Order on Consent for Removal Action – 

Preconstruction Work (the Preconstruction ASAOC) concerning the West Lake Landfill Site in 

Bridgeton, Missouri (Site).  The bird hazard monitoring and mitigation measures described in 

this Plan will be implemented during any day-to-day work at the Site which requires the 

disturbance of putrescible waste or as otherwise provided for in this Plan.  This Plan summarizes 

the steps that Bridgeton Landfill LLC will take to ensure compliance with 10 CSR § 80-

3.010(4)(B)1 and 40 CFR § 258.10, the Negative Easement and Declaration of Restrictive 

Covenants Agreement which restricts land use activities at the property, and consistent with 

discussions with The City of St. Louis, the owner and operator of Lambert-St. Louis 

International Airport® (Airport).  

This Plan updates a 2013 Bird Hazard Monitoring and Mitigation Plan and presents measures 

applicable to any ongoing landfill work that requires limited waste disturbance or removal.  Such 

tasks could include, for example, temperature monitoring probe (TMP) installation and repair, 

well installation and repair, sump installation, well and subsurface piping abandonment, 

settlement mitigation, cap repair, and similar ongoing landfill activities.  No work requiring more 

than limited, short-term waste disturbance is expected to be covered under this Plan.  Should 

more extensive waste disturbance be necessary at the Site, Bridgeton Landfill will develop and 

submit to the Airport an appropriate bird hazard monitoring and mitigation plain for its review 

and comments prior to conducting the more extensive waste disturbance at the Site. 

During 2013, Bridgeton Landfill conducted extensive work in the South Quarry and the North 

Quarry portions of the Site, including concurrent installation of multiple wells, excavation and 

installation of toe drains, and the abandonment of non-functioning infrastructure such as 

underground piping.  Construction methods used for that work included waste handling protocols 

to minimize odor and bird attractant risks implemented using the 2013 version of this Plan.  The 

US Department of Agriculture – Wildlife Services (USDA) observed the South Quarry work on 

several occasions, and USDA’s observation logs indicated that exhumed waste was largely 

unattractive to birds, as compared to the surrounding off-site foraging environment during that 

timeframe.  Additionally, trained wildlife biologists from Civil and Environmental Consultants, 

Inc. (CEC) observed the 2013 work in the North Quarry throughout its duration, and confirmed 

that the North Quarry work also did not present a bird attractant risk.  No bird exclusion or 

wildlife mitigation measures were needed during the 2013 activities at either the North Quarry or 

the South Quarry.  

The majority of the ongoing landfill work covered by this Plan will be more limited in scope 

than the 2013 activities performed in the South Quarry and the North Quarry, and none is 

expected to exceed the scope of the 2013 activities.  Bridgeton Landfill is prepared to implement 

bird deterrent measures as necessary for ongoing landfill work, and understands that such 

measures may vary depending on the invasiveness of the activities, the type of waste uncovered, 

and the timeframes for waste removal and transport.  Therefore, this Plan incorporates the same 

materials management measures as those used during the 2013 South Quarry and North Quarry 

work, along with additional contingency measures to actively identify, mitigate, and report any 
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potential bird hazards.  These actions, coupled with continued cooperation with the Airport, are 

intended to ensure that the ongoing landfill work will continue to be performed in a manner that 

does not present bird hazard conditions. 

An additional response action being evaluated by Bridgeton Landfill and the United States 

Environmental Protection Agency (EPA) is the installation of an isolation barrier between the 

North Quarry and the radiological materials in West Lake OU-1, Area 1.  Such an action would 

involve significant excavation of waste material and would require that appropriate bird hazard 

monitoring and mitigation measures be evaluated in advance of and during such activities. 

Because appropriate measures for that additional response action are dependent upon the 

construction details specific to the isolation barrier, including depth and volume of excavation, 

and the schedule for construction, another bird hazard monitoring and mitigation plan will be 

prepared separately to address isolation barrier construction activities. 

Coordination with Airport 

Bridgeton Landfill met with the Airport prior to developing this Plan, and will continue to meet 

with the Airport as necessary to keep Airport personnel apprised of ongoing landfill work that 

may impact current site conditions regarding bird attractants and changes in bird populations.  

Bridgeton Landfill has and will continue to provide the Airport with applicable work plans prior 

to initiation of new phases of landfill activities at the Site, including any isolation barrier 

construction work, so that the Airport can assess the sufficiency of any proposed bird monitoring 

and mitigation measures.  

Given the extent of ongoing work to mitigate impacts of the subsurface smoldering event, 

Bridgeton Landfill currently provides weekly reports to the Missouri Department of Natural 

Resources (MDNR) regarding completed and planned landfill work.  As part of this Plan, 

Bridgeton Landfill will provide those reports to the Airport contemporaneously with MDNR in 

order to keep the Airport advised of ongoing and planned work.  In addition, if bird hazards are 

identified, Bridgeton Landfill will provide the Airport with immediate daily reports regarding 

such hazards until such time as they are resolved, and such hazards and mitigation activities will 

be addressed in the weekly reports.  Additional details regarding reporting are presented below. 

Monitoring and Mitigation Measures for Limited Excavation Activities  

This Plan addresses measures applicable to activities that require limited waste removal.  To 

ensure these activities do not pose a risk of bird attractant, the following steps will be employed. 

Waste Management Control Measures during Handling and Transportation of Excavated Wastes 

1. If a borehole is required, drilling activities will be done as quickly as possible to 

minimize the amount of time the borehole is exposed.  To minimize the amount of time 

trash is exposed, no borehole will be started that cannot be completed without breaks 

(either end of the day or a lunch break). 

2. Solid waste excavated during repair activities will be placed in a roll-off container or 

dump truck to transport to the Bridgeton transfer station located on-site.  The container or 
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dump truck will be tarped following placement of waste for transport to the on-site 

transfer station. 

3. Where appropriate, waste will be covered with an odor control product in the container 

used for transport.  If wastes require mixing, the product will be applied following mixing 

if odors persist from the waste materials.  The product must be applied to completely 

cover the mixed wastes with a thin coating. 

It is expected that solid wastes removed during limited excavation activities will be handled as 

follows:   

Monday through Friday until 6:00 PM, spoils will be transported from the work area to 

the on-site transfer station as they are excavated.  Bridgeton Landfill will not excavate 

after 6:00 PM Monday through Friday, unless required for emergency repairs.  This 

spoil-handling procedure will also occur on Saturday until 1:00 PM.  After 1:00 PM on 

Saturday, and all day on Sunday (if work is being performed for emergency repairs) or if 

emergency repairs are required Monday through Friday after 6:00 PM, excavation spoils 

will be placed in a lined roll-off box.  Once the container is full, it will be covered to 

prevent access by birds or bird attractants and minimize any odors from escaping the box. 

The roll-off box will be stored on-site until: a) Monday morning if the repair work is 

being conducted after 1:00 PM Saturday or on Sunday, or b) the next morning if the 

repair work is being conducted after 6:00 PM Monday through Friday, when it will be 

direct hauled to the nearby Roxana Landfill or other approved disposal facilities.  

The transfer station, located on-site, is an active, state-permitted facility with a covered roof and 

large garage doors open only during working hours and closed when not in use.  The current 

heavy use by transfer station truck traffic unloading and loading waste and the covered roof have 

served and will continue to serve as bird deterrents.  Because of the transfer station’s proximity 

to the Airport, USDA and Airport personnel periodically visit the transfer station to assess the 

absence of birds and bird attractants.  Additional use by a periodic truck unloading waste from 

ongoing landfill activities should not create new bird hazards at the transfer station. 

The process described above was used for the 2013 activities at the North Quarry and the South 

Quarry with the approval of St. Louis County, and the process described above also is subject to 

approval by St. Louis County.  If St. Louis County does not approve use of the on-site transfer 

station for weekday and Saturday spoils-handling, roll-off boxes will be staged to receive the 

waste, and each day’s roll-off boxes will then be transported to Roxana Landfill or other 

approved disposal facilities the following day.  This process would still include the same 

materials handling methods as noted above (spray on product, cover with tarps, etc.), and the 

only change will be storage of the material in lined roll-off boxes instead of use of the on-site 

transfer station.  Bridgeton Landfill will monitor this activity to ensure that this storage of 

materials does not create a bird hazard at the Site. 

Monitoring and Reporting 

1. Ongoing landfill work which requires exposure of or excavation into putrescible waste 

material will be monitored by a Bridgeton Landfill employee or contractor who has 
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received appropriate training necessary to implement the Plan relevant to monitoring and 

identifying bird activity and hazards and the dispersal of bird hazards.  This 

representative will be properly trained in wildlife control, including the recognition and 

dispersal of bird hazards, by a wildlife biologist qualified and experienced in monitoring 

and controlling bird hazards and wildlife.  The wildlife biologist qualified to assess bird 

hazards will have training and experience consistent with FAA Advisory Circular 

150/5200-36A as may be amended, or alternative training and experience reasonably 

approved by the Airport.  At a minimum, the wildlife biologist must have training on 

wildlife control including the recognition and dispersal of bird hazards, as well as wildlife 

monitoring and assessment.  At present Robert C. Alexander, Wildlife Biologist, with the 

United States Department of Agriculture (USDA), Animal and Plant Health Inspection 

Services (APHIS) - Wildlife Services (WS), or his delegate will be conducting the 

training of Bridgeton Landfills employees or contractors.  

2. Any identified bird hazard will be mitigated using the control measures outlined below. 

3. Changes in daily bird population levels, any identified bird hazards, and any utilized 

control activities will be documented using the Bird Control Log in Attachment 1.  At a 

minimum, bird population levels will be monitored and logged at least twice per work 

day. 

4. Bridgeton Landfill currently provides weekly reports to the Missouri Department of 

Natural Resources (MDNR) regarding ongoing landfill work.  The Airport will be added 

to the weekly report distribution list.  Any changes in bird population identified by 

monitoring, any identified bird hazards, and any necessary control information will be 

added to the weekly report as applicable. 

5. Similarly, the Airport will be added to the distribution of monthly status reports prepared 

by Bridgeton Landfill under the Agreed Order with MDNR and the Missouri Attorney 

General’s Office.  These reports will summarize work completed during the prior month 

and outline any new plans for activities at the Site that may disturb putrescible waste.  

Where necessary, the reports will summarize any identified changes of the bird 

population during the reporting period and will include any bird hazard control measures 

implemented during the prior month. 

6. If the trained on-site personnel identify an increase in bird populations or a bird hazard, 

Bridgeton Landfill will immediately notify the Airport of this finding and implement the 

bird hazard control procedures described in the next section of this Plan.  Following such 

notification, daily reports identifying control measures taken will be sent to the Airport 

until the bird hazard is eliminated.  This information also will be summarized in the 

weekly and monthly reports.   

7. Bird hazard notifications and bird monitoring reports will be directed to Dana Ryan, 

Airport Planning Manager, at dlryan@flystl.com, or such other representative as the 

Airport designates in writing. 
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Bird Hazard Control Measures during Limited Excavation, Handling, and Transportation of 

Excavated Wastes 

1. Active control measures, if needed, require knowledge of the proper equipment to be 

used, understanding of the species of birds being dispersed, and an understanding of the 

concept of escalating tactics without overuse.  Airport representatives will be notified 

immediately of any observed bird hazard or if bird populations are increasing or a 

potential bird hazard is identified.  Bridgeton Landfill will immediately contact its 

qualified wildlife biologist (presently USDA-APHIS-WS, Robert C. Alexander or his 

designee), to provide on-site wildlife biologists to direct the bird hazard control measures.  

If the Airport believes that Bridgeton Landfill’s bird hazard control measures require 

assistance from Airport personnel or contractors, or if the Airport otherwise uses its 

personnel or contractors to provide bird hazard control measures at the Site, such 

assistance will be funded in accordance with the Reimbursement Agreement between 

Bridgeton Landfill and the Airport. 

2. If a bird hazard is identified, various escalating measures will be implemented by 

Bridgeton Landfill’s qualified wildlife biologist, to control and mitigate the hazard, 

including but not limited to pyrotechnics launched from a hand-held device.  These 

rounds produce either a scream or secondary report that will disperse most species of 

birds.  A .15 mm caliber pistol that can launch both bangers and screamers will be used to 

reduce habituation (a condition where birds get used to a particular dispersal effort and 

simply quit responding).  In addition, propane cannons will be available, and where 

necessary, trapping and lethal control will be used to ensure birds do not congregate on-

site.  Additional mitigation or dispersal methods may be identified by the trained wildlife 

biologist and, if appropriate, will be implemented at the Site.  All of these measures will 

be available for use by Bridgeton Landfill’s qualified wildlife biologist or his designee, 

and to Airport personnel if they are called upon to provide assistance. 

3. The qualified wildlife biologist will control the bird repellant program outlined above and 

perform on-site training of landfill personnel required to implement this Plan.  Such 

training will include how to recognize and disperse bird hazards, and be tailored to bird 

species identified during monitoring.   

Monitoring and Mitigation Measures for Onsite Drainage and Storm Water Features 

The installation of an impermeable cap over the South Quarry and part of the North Quarry 

required the installation of additional drainage features at the Site in order to ensure proper 

drainage of storm water from the Site.  These consist of detention structures which slow and 

properly manage the flow of water from the impermeable surfaces and which must meet the 

surface water control requirements of MDNR. 

Some detention structures will drain into an approximately 6-acre storm water retention pond 

that, according to aerial imagery, has been in existence at the Site for approximately 20 years. 

This retention pond reportedly was designed as storm water retention for a hauling company 

located adjacent to the landfill.  It is anticipated that the water contribution to the existing 

retention basin from the new detention area will be negligible.  A similarly-sized storm water 
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retention area for two large existing warehouses exists off-site west of the landfill and is 

established with vegetation and shallow water, and it presents potentially a much more habitable 

area for birds to forage and nest than the new synthetically lined detention structures recently 

installed at the Site.   

The operation of the detention basins and overall condition of the on-site drainage structures 

were observed by trained wildlife biologists with Civil and Environmental Consultants, Inc. 

during observation of the North Quarry work.  The observations, reported in the Summary 

Report prepared for the Airport and included as Appendix A, confirmed that the on-site drainage 

structures were operating in a manner which did not pose a bird attractant risk. 

The bird hazard threat posed by the new detention structures is negligible by itself and when 

compared to existing conditions.  However, in order to further minimize any potential bird 

hazards, to the extent possible while still meeting MDNR requirements for storm water 

management, the new detention basins will be maintained to drain within 24 hours of a rainfall 

event to the extent possible.  If applicable requirements mandate longer detention time than 24 

hours, the new structures will be maintained to drain as quickly as the applicable water 

requirements allow.  If detention times longer than 24 hours are needed, Bridgeton Landfill shall 

conduct appropriate monitoring or studies as recommended by its qualified wildlife biologist to 

determine whether the longer detention times pose a potential wildlife hazard.  If it is determined 

that the longer detention times pose a wildlife hazard or potential wildlife hazard, then Bridgeton 

Landfill will immediately notify the Airport and promptly submit to the Airport for its review 

and comments its plans to monitor and mitigate the identified wild life hazard. 
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Bird Control Log  

Date Time Location Species Number Control 

Method 

Comments Initials 
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Summary Report of North Quarry Bird Monitoring and Mitigation 

 



 

 
 
March 18, 2014 
 
 
Mr. Brian Power 
Bridgeton Landfill, LLC 
13570 St. Charles Rock Road 
Bridgeton, Missouri  63044 
 
Dear Mr. Power: 
 

Subject: Bridgeton Landfill, LLC 
 Bird Hazard Monitoring and Mitigation 
 Phase I Final Report 

CEC Project 132-778 
 
This letter report is a summary of Bird Hazard Monitoring and Mitigation activities conducted by 
Civil & Environmental Consultants, Inc. (CEC) during Phase I of the Bridgeton Landfill, LLC 
North Quarry Action Plan.  This summary covers results of monitoring of bird activity during 
installation and construction of temperature monitoring probes, gas extraction wells, perimeter 
sumps, and toe drains.  These were the activities conducted during Phase I North Quarry Action 
Plan that involved excavation of trash that could be considered a bird attractant within the 
10,000-foot buffer of the Airport runway.  This summary also includes results of bird hazard 
monitoring at newly constructed detention basins within the 10,000-foot buffer.  Because no bird 
hazards were observed, no mitigation activities were necessitated or occurred during these 
projects. 
 
1.0 MONITORING REQUIREMENTS 
 
The monitoring was conducted in accordance with the “Bird Hazard Monitoring and Mitigation 
Plans” (Plan) revised October 7, 2013, in response to comments received from the Lambert St. 
Louis International Airport (Airport).  Construction activities commenced November 1, 2013.  
After construction began, we received two letters from the Airport’s counsel at Husch 
Blackwell—one dated November 8, 2013, and addressed to the U.S. EPA and the other dated 
November 25, 2013, addressed to Lathrop & Gage.  Since the Husch Blackwell letters were 
received after construction commenced, we were unable to incorporate the concepts and 
comments that they contained into the ongoing monitoring program.  Therefore, this letter-report 
of monitoring activities follows the protocol and procedures of the October 7, 2013 version of 
the “Bird Hazard Monitoring and Mitigation Plans. 
 
2.0 MONITORING PROCEDURES 
 
A CEC biologist was onsite at all times while trash was being exhumed during the Phase I 
activities from November 1 to December 4, 2013.  Resumes of the on-site biologists are attached 
(Attachment A).  We observed and logged activities at a total of 24 gas extraction wells, 12 
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perimeter sumps, and toe drain around the North Quarry that were installed during this 
timeframe.  Six full or partial rain days were experienced which allowed for a total of 20 
observations of on-site detention basins and exposed waste during the North Quarry Phase 1 
work.  Weather conditions were logged with each field observation so that a weather-related 
pattern could possibly be observed if birds were to become a hazard to help predict which 
mitigation efforts might need to be accelerated. 
 
Contractors utilized a number of techniques to minimize potential for bird activity including but 
not limited to: 
 

• Waste material was promptly placed in roll off containers which were covered with a 
tarp, 

• Waste was hauled and dumped at the enclosed transfer station, in which heavy machinery 
movement discouraged bird activity, and  

• Waste which was not removed from the excavations or boreholes was promptly 
backfilled with controlled non-putrescible fill material. 

 
The biologists observed bird behavior on or near the Phase I operations to evaluate if the 
operations were causing a bird hazard.  If a bird hazard were to be observed, the on-site 
biologists were equipped with bird-excluding materials including a hand-held air horn and “Bird 
Banger” and “Bird Screamer” pyrotechnics designed to disperse flocks of birds.  Biologists 
planned to use past experience and training to escalate the use of the bird-excluding materials by 
progressing through the three different types starting with the air horn.  To avoid habituation, the 
banger and screamer excluders would be used to escalate the level of bird control, if needed.  
Movement by the on-site biologist throughout the area with differing escalating techniques were 
planned and deemed as sufficient measures to disperse birds during trash excavation activities.  
Bird Control Log Sheets (Attachment B) were completed by the biologists during and after each 
Phase I action was completed.  A log of representative photographs of all Phase I activities is 
also attached (Attachment C). 
 
As can be seen in the attached Photo Log and Bird Control Log sheets, CEC recorded 
observations at the start, during, and end of every pertinent action and collected representative 
photographs for each installation that occurred that involved unearthing waste during Phase I 
(Attachment C).  During rain events, the new detention basins were monitored for bird activities 
during the excavation activities (Attachments B and C). 
 
3.0 MONITORING RESULTS 
 
As expected, based upon similar conditions observed during similar work in the South Quarry, 
no incidents of bird hazards were observed by CEC during the North Quarry Phase I operations 
or at the on-site detention basins.  Similar to observations that the USDA logged from similar 
South Quarry operations, CEC observed that the exhumed waste was largely unattractive to birds 
relative to the surrounding foraging environment during that timeframe.  As noted in the logs, at 
times, several birds (up to 17) were observed in close proximity; however these seemed to be 
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random transitory movements which were not attributable to the construction activities or the 
detention basins (Attachment B). 
 
Monitoring of detention basins was completed during and after rain events while the biologists 
were on-site during excavation activities.  As expected during rain events, water quickly passed 
through and drained from the detention basins as the design intended and therefore they do not 
serve as a bird attractant and no birds were attracted to these plastic-lined areas. 
 
4.0 FUTURE MONITORING 
 
CEC believes that the procedures identified in the October 7, 2013 Plan are adequate for the 
proposed Phase II construction to be performed in the Spring and Summer 2014.  All activities 
during Phase II will be similar in nature and will involve short-duration, small, quickly-
backfilled excavations. 
 
However, the procedures in the Plan should be expanded to address the concepts and comments 
in the November 8 and November 25, 2013 Husch Blackwell letters prior to undertaking 
construction of an Isolation Barrier.  This would include submission of monthly reports of bird 
activity to Dana Ryan, Airport Planning Manager. 
 
5.0 CLOSING 
 
Please call Mr. Slack at 877-746-0749 or email at rslack@cecinc.com if you have any questions 
or comments regarding this report. 
 
Sincerely,  
 
CIVIL & ENVIRONMENTAL CONSULTANTS, INC. 

           

  
Ryan Slack                                                 Michael R. Beaudoin, P.E. 
Project Manager                                        Principal 
 
 
Attachments:  
A - CEC Resumes 
B - Bird Control Log Sheets 
C - Photograph Log 
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Ryan Slack 

Mr. Slack has a Bachelor’s degree in natural resources.  As a biologist with 20 years experience, Mr. 
Slack has worked on or managed several projects involving bird management and surveys, including a 
large project involving solid waste and bird/aviation conflicts.  At CEC, Mr. Slack is also responsible for 
researching, developing, and implementing cost-effective field investigations on wetland delineations, 
threatened and endangered species surveys, stream habitat assessments, and Clean Water Act permitting.  
His daily responsibilities include writing and editing project reports, designing study plans using the most 
current scientific methods, and qualitative/quantitative interpretation of project data.  Prior to joining 
CEC, Mr. Slack spent 16 years with other firms in the private environmental consulting arena, 
supervising field investigations for large and small research projects. 

For the past three years, Mr. Slack has been managing all facets of a project in Allen County, Indiana at 
the active National Serv-All Landfill located within 10,000 feet of the Fort Wayne International Airport.  
As mandated by the City and Airport, Mr. Slack visits the landfill during each season (i.e. four times per 
year) to help on-site managers with bird exclusion by providing hands-on ways to better control birds at 
the active face and to monitor bird activity at the landfill compared to bird activity in between the two 
facilities and at the airport.  Mr. Slack produces an annual report of his findings.  Results of this multi-
year effort have been positive and no issues have arisen despite the landfill being located near the airport 
and several city parks and state nature preserves. 

Mr. Slack has participated in bird surveys relating to the federal Migratory Bird Treaty Act for several 
pipelines in several Midwestern and northern states and bat mist net/acoustic monitoring surveys for 
various clients throughout the eastern United States. 

Mr. Slack provided specialized training on bird exclusion techniques to the other two on-site CEC 
biologists. 

Greg Gerke 

Mr. Gerke has a Bachelor’s and Master’s Degree in Natural Resources.  As a biologist with 25 years 
experience, Mr. Gerke has worked on or managed several projects involving some level of bird 
management, including solid waste projects and bird/aviation conflicts. Mr. Gerke has worked in several 
Midwestern states performing wildlife surveys including Missouri, Kansas, Illinois, Indiana, Michigan, 
Tennessee, Pennsylvania and Ohio. In addition, Mr. Gerke has spent countless hours performing wildlife 
surveys, wetland delineations and related ecological projects on numerous solid waste sites throughout the 
Midwest. 

Projects Mr. Gerke has been associated with include bird/aviation conflicts at Oak Ridge Landfill in 
Logansport, Indiana, bird surveys relating to the federal Migratory Bird Treaty Act for Southern Star Gas 
in Iola, Kansas, bat surveys and acoustic monitoring for various clients in Illinois, Indiana, Ohio and 
Pennsylvania, endangered butterfly surveys in Indiana and Pennsylvania, Gopher Tortoise surveys in 
Georgia and amphibian surveys in Ohio. Mr. Gerke has performed ecological surveys on solid waste sites 
as close as Roxana Landfill near St. Louis and as far away as Colonial Landfill in New Orleans.  

Mr. Gerke received specialized training on bird exclusion techniques from Ryan, Slack, a biologist 
experienced in bird/aviation conflict resolution on solid waste sites in the Midwest. 

 



 

Craig Rockey 

Mr. Rockey has a Bachelor’s and Master’s Degree in Natural Resources.  As a biologist with seven years 
experience, Mr. Rockey has contributed on projects involving some bird management, including solid 
waste projects and bird/aviation conflicts.  Mr. Rockey has worked in several states across the Midwest 
and Northeast performing wildlife surveys including Indiana, Kentucky, Michigan, Missouri, 
Pennsylvania, Ohio, West Virginia, New York, and New Jersey.  

Projects Mr. Rockey has been associated with include bird surveys relating to wind power development in 
Tuscola and Sanilac Counties, Michigan, various bird surveys in Jackson and Washtenaw Counties, 
Michigan, bat surveys and acoustic monitoring for various clients in Kentucky, Michigan, New Jersey, 
New York, Ohio, Pennsylvania, and West Virginia, and wetland and waterbody surveys, including 
amphibian and macroinvertebrate sampling in Ohio and Pennsylvania. 

Mr. Rockey received specialized training on bird exclusion techniques from Ryan Slack, a biologist 
experienced in bird/aviation conflict resolution on solid waste sites in the Midwest. 
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BIRD CONTROL LOG SHEETS 
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Direction 
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Wind Speed 
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Gas Extraction Well Installation Bird Control Log 

Control 
Wind Speed 

Date Time Location Species Number 
Method 

Temperature and Sky Comments Initials 
Direction 

11/].{J ~51.> 
N•Q, 

,4/o-'-l,_ (]) (!) 7 c, () F SC e ?M---11'1 .E~-~, >· d,y1 //~-~ ~ tttrJ p td''t ._,)._ .. , / Z> P"':.-~t.. Cl~~ 
( 

fP&ilS 
,, 

I I c~ ... a ({) 
.:,·,~ c. , e p"""' 1 { 'i Fl f,....J t) ~ ; I ''\~'<"i.:., ! 

'--{ :> ~<" ~, ... 
~,fl._ r ' /, ).:. ,. ... . 

Geese.. .. /.':' ,,.,. ,)/., C!o,,._~ 'I ,,,.... # ~(/ e-· ~V" ' f\ :e\-• Jt,-• I • '' .. , ~ • : .. 
1,:.,..+ fh.C.·•. (' ,:;,.-. i- ., ll v-. 

·--- .. 4--- .. . - (.)( ':>, ..,, I <!:'+~-..t •$ • --
$£ e /'I.•~·-'· I'/ ~ cl.YI' 11 A'\ 

. 
I I f ( (]) (f) SG 0 t C.lvt. /JSZ<D N~-...t..- /0 ~· · /' (,,~ {!.~•Ml~.~ er 

(])~ (3 ;Vo~ (/) ~go -F Sl e f"',,.J-''t 7eop ,~.();( ,,, .. , .. ,, ,. (/) <J C.tle. /0 .~. t'-.. {'f/t;,,,_~:' ~ '•"'' ·~> (e.._cL • 
/II• Q' S{ ,.,, 

r'Lus' '-y 4&~, r ."' cJ_.., .~.rs ,;l\.t- , ' 

a~1q Aff) IA.(... (J; (J 5~0 F e.. 
G'f:-1.J- ~R. (2 ""·~!.,-... 0 ' I ( f C.I.::,R._ 

C!.,.., d.!,, ,; I -~"'~ ', .•, -:.?.. ," ";_;_ .... (..~ ':,.. 

(J&/ 5 -:;. G"' II "10"' f fC e /'Jt.1;;1 tj n~ ~o1-<'/ c....JOf ~' · ,, , , I (/) • re. ,+,.~'"' C.£)~ /.3 ~-~ lf.Pv.:ly 5 ... fc.. ~}I!>--.~ :;., ;:.;ri,,.i . 
,, 

([> If I 0 F .>_~; f . /"'o-::-·/iy Fr-e-~ ·-' Qf~( w~r tt.. . . 
/Ol(f " a.CA 1 ls z_ ' r~ Jc ., ;.._, -' - C'~-K.. ··/ ,., ' ., . Cr.;.~· -· , .~,,k +~t-+i?·•t' s ; ,... j 

SS"i. ~· f\'tbbt<y Trc1S ~ ec:;v~ . t -. -.. ( ~ . - .... 

/{) L/ (I i( /Vr'l-C.. Ljzo F " 
/,; ~-i ~_ .... ~ ' 

u Cl> (}) c 1::k. f-e, I ':" {1 -{,~~ •' I() it""}"·· :t:- ctc~d·. 1 ~ ·/-;- t:= ., 
I 

II I tp /I II (t<-•·i /t· s- ;:: S.5 c. c /l'l;sf/ y' Fl1- 0.1-L-r ~.~,,(. So ,,. f-Z.. • 

c; ~ / (. 
(}. 1>0 '! ' (fo~/ '/ . *''e~.·~! c. /... -~ /c,/~I e.. CO<i... 

··"-: .. <· 
,f •-.~'.' .. , 

•' 
it""".~-·- ~~ 

/'" 
/ 

/ s. ii. C'. i-~ ·' ... :.-.~~~;: j 

/I I 'e 
.. 

/jg •. (. ~ (l) t. '?" F - ' .)I ~ 

' 
,- ,. ; .... 

(·~~I~ I'; 0 /"/ ... l-~ 
. 

. .. . ... .- ·:.-. ' ~~-
,. .. ... •··~ ~ .. .•; ~-· .. ~ : 

IZ>Y II /I 
N-r~L 0 (l) l/40 F 5 e.. Clc .... ,.l y 

~A r.l,... ;l( I•~ t.f CC«... y l/ ,..,, ;> t._ K.-..,~;·.,- rr 
Lf L/ eF ..s e Cfo .... t~ '/(c.t.~L.'\ .~-·~= ·. ~ ./,' • ,,.( i f.-, ... :. '._ 

I Z. "S'-/ 
,. ,. 

/\Jr•·-'~ (J) ([; vM: '7 .-pt... 1? 11 ... f'f· .... ' lo !Ytt.*1.:S' s~..i.!;.YP, 

/Lf)") 1 I ,, Ill (fl·-L.. (/) (}) l/2 0 ;: t ,r; c ,.,,,.,,;,t So; t 'f'f" ~ ...... 't'" ( e. CtL ..... G 1 
··--~'-.,-



Gas Extraction Well Installation Bird Control Log 

Control 
I Wind Speed 

Date Time Location Species Number 
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Perimeter Sump (PS) and Toe Drain Installation Bird Control Log 
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Wind Speed 
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Wind Speed 
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Method 
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Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 1: On-site Bird Exclusion Products. 

 

Photo 2: View of Gas Extraction Well Drill Rig. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 3: View of Trash from Drill Bit during Gas Extraction Well Installation. 

 

Photo 4: View of Trash Removal during Gas Extraction Well Installation. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 5: View of Trash being Hauled to Dumpster Box. 

 

Photo 6: View of Trash in Dumpster Box. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 7: View of Trash Being Covered. 

 

Photo 8: View of Covered Trash before Hauling to Transfer Station. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 9: View of Trash being hauled to Transfer Station. 

 

Photo 10: View of Partially Finished Gas Extraction Well Hole being Covered at End of Work Day. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 11: View of Covered Dumpster Box at End of Work Day. 

 

Photo 12: View of Covered Dumpster Box at Beginning of Work Day. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo: 13: View of Dumpster Box after Dumped at Transfer Station. 

 

Photo 14: View of Trash being placed in Dump Truck for Hauling to Transfer Station. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 15: View of Trash being covered before Hauling to Transfer Station. 

 

Photo 16: View of Trash being dumped at Transfer Station. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 17: View of Trash being Loaded into Dump truck during Perimeter Sump Installation. 

 

Photo 18: View of Gas Extraction Well and Perimeter Sump Installation. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 19: View of Perimeter Sump and Toe Drain Installed. 

 

Photo 20: View of Detention Basin Immediately after a Rain Event. 



 

Bridgeton Landfill, LLC 
Bird Hazard Monitoring and Mitigation 

St. Louis County, Missouri 
CEC Project 132-778 

Photographs Taken November 1 to December 4, 2013 
 

 

Photo 21: View of Detention Basin Immediately after a Rain Event. 

 

Photo 22: View of Detention Basin Immediately after a Rain Event. 
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Amy L. Wachs 
Partner 

190 Carondelet Plaza, Suite 600 
St. Louis, MO 63105 
Direct: 3 I 4.480.1840 
Fax: 314.480.1505 
amy.wachs@huschblackwell.com 

Jessica E:. Merrigan 
Latluop & Gage LLP 
2345 Grand Blvd. 
Kansas City, MO 64108 

August 28, 2013 

Re: Lambe1t-St. Louis International Airpo1t® 

Dear Jessie: 

The City of St. Louis, as owner and operator of Lambe1t-St. Louis International Airport®, 
has reviewed the Bird Hazard Monitoring and Mitigation Plans ("Bird Plans") proposed by 
Bridgeton Landfill, LLC as part of the North Quarry Contingency Plan-Part 2 ("Contingency 
Plan"). We appreciate Bridgeton Landfill putting the Bird Plans together in a separate appendix 
for the City's review. This letter will set out the City's comments on the Bird Plans. 

First, the City agrees that a good fi rst step in developing bird monitoring and mitigation 
plans for the Contingency Plan operations is to stait with the measures that were implemented . 
during operations on the South Quarry projects. These measures were largely successful in 
mitigating any bird hazards during similar operations conducted this year. It is incorrect, 
however, to state that the U.S. Department of Agriculture-Wildlife Services ("USDA") 
approved the plans. USDA did not observe a bird hazard during the South Quarry operations. 
USDA did not review or approve any plans, however. USDA observed that the waste that 
surfaced during the operations earlier this year was unattractive to birds, relative to the other 
food sources available to them at the time of the work; therefore the measures taken were 
adequate to avoid the creation of a bird hazard at that time. Different wastes under different 
circumstances, different climate conditions or different times of the year could be more attractive 
to birds and could require additional measures. The City considers the measures taken in the 
past, which are outlined in the Bird Plans, to be a first step. The Bird Plans are not sufficient 
unless they include additional contingent measures to be taken if a bird hazard is observed to 
exist, despite the implementation of the measures outlined in the Bird Plans. 

Second, the Bird Plans do not provide for any wi_ldlife hazard monitoring and reporting 
activities. The Landfill must plan to monitor wildlife activity during the operations outlined in 
the Contingency Plan so there is a mechanism to identify a bird hazard if it occurs. Monitoring 

SLC-6991368-1 Husch Olackwell LLP 



August 28, 2013 
Page2 

+iUSCHI BLACKWELL 

is essential to identify the creation of a bird hazard so that it may be addressed quickly before an 
aircraft safety hazard develops. Monitoring for a bird hazard during operations that expose and 
move waste is a Landfill responsibility. The City would like to see specific provisions for daily 
monitoring of wildlife activities, assigned responsibility to perform this monitoring to trained 
individuals, periodic reporting back to the City on bird hazard monitoring results and clear 
directions to increase mitigation measures if a bird hazard is observed. The City's contract with 
USDA is not adequate to perform continw;:d bird hazard monitoring of the Landfill project or any 
assessments or mitigation that may be required if a Contingency Plan is h·iggered or a bird 
hazard should develop at the Landfill. Monitoring and any mitigation is a project responsibility 
that should be unde11aken by the Landfill. 

Third, the Bird Plans indicate that excavated waste materials will be taken to the Transfer 
Station, as they have been in the past. Please outline in the Bird Plan how the wastes are 
managed at the Transfer Station to avoid exposure of excavated waste materials to wildlife. 

Fourth, the Bird Plans do not address bird hazard mitigation from the new detention basin 
and the increased flow to the already-cons:tructed basins. We understand that the storm water 
management plans contain calculations de:monstrating that the storm water will drain from the 
detention basins within 24 hours of a rainfall. We suggest that the Bird Plans 1) refer to the 
calculations and the plans to drain the basins within 24 hours, 2) contain a plan to inspecfthe 
basins on a periodic basis to ensure that vegetation, debris or other obstructions are not present to 
impair the ability of the basins to drain or create a potential bird nesting habitat, and 3) include 
observation of the ponds as part of the bird hazard monitoring and report plan discussed above, 
along with a provision that provides for additional hazard mitigation measures in the event a bird 
hazard from impounded water is observed!. 

Fifth, when the Bird Plans are amended to address the City's cori1ments above, the Bird 
Plans should be adequate to address bird hazards, but regardless of planning and monitoring, if a 
bird hazard is reasonably identified by the City, the plan must call for appropriate inunediate 
action on the part of the Landfill. As we have discussed in our meetings, wildlife is sometimes 
unpredictable and planning alone does no:t necessarily ensure no bird hazard will develop. If a 
bird hazard develops, for whatever reason., the Bird Plans should provide for expeditious and 
appropriate action to mitigate the hazard. 

Finally, all the Landfill activities will result in an increased potential for a bird hazard and 
as discussed above, the City does not have the resources to pay for costs associated with 
monitoring, assessing or mitigation of bird hazards caused by the Landfill, whether arising from 
detention or retention basins and/or the operations at the Landfill that will expose putrescible 
waste at the Landfill. Therefore, the City will need to have in place as part of or as a companion 
document to the Bird Plans a Reimbursement Agreement that will provide that the Landfill 
reimburse the City for actual reasonable costs incurred by the City to perform wildlife hazard 
studies, assessments, plans, and/or mitigation programs at the Landfill as may be required or 
recommended by: 1) the FAA, USDA, or other federal, state, or local government authority with 
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jurisdiction and/or 2) if the City's wildlife monitoring contractor reasonably determines that a 
bird hazard has developed or is developing at the Landfill and after reasonable notice the 
Landfill fails or refuses to take appropriate action to timely mitigate the bird hazard, and the City 
elects to take such action. 

The City looks forward to continuing to work with the Landfill to address plans to 
mitigate bird hazards in the contingency planning process, and for any operations at the Landfill. 
If you have any questions on the City's comments, please feel free to call me or e-mail. 

ALW 

cc: Joe Bindbeutel 
Je1u1ifer Blome 
Audrey Asher 
Aaron Schmidt 
Chris Nagel 
Brandon Doster 

SLC-6991 368-1 Husch Blackwell LLP 
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Amy L. Wachs 
Partner 

190 Carondelet Plaza, Suite 600 
St. Louis, MO 63105 
Direct: 3 14.480.1840 
Fax: 3 14.480.1505 
amy.wachs@huschblackwell.com 

Via E-Mail 

Audrey Asher 
Senior Counsel 
U.S. Environm.ental Protection Agency 
Region VII 
1] 201 Renner Blvd. 
Lenexa, KS 66219 

November 8, 2013 

Re: Bridgeton Landfill Isolation Barrier 

Dear Audrey: 

You asked me what components of a bird hazard control plan will be necessary to ensure 
that birds hazardous to aviation at the Lambert-St. Louis International Airport® ("Airport") are 
not attracted by the excavation and other activities associated with the proposed isolation ba.JTier 
to be built between the Bridgeton and Westlake Landfills in Bridgeton, MO. The City of St. 
Louis ("City"), the owner and operator of the Airport, has consulted with its wildlife biologfats 
experienced in controlling wildlife hazards on airports and various Federal Aviation 
Administration ("FAA") guidelines to develop minimwn criteria for a bird hazard control plan 
necessary to protect aviation safety dw-ing excavation of the. isolation barrier. The City bas also 
discussed this matter with the FAA. The review and approval by the City of the bird hazard 
control plan to be implemented by Bridgeton Landfill , which contains the elements below, must 
be included in the isolation barrier work. 

The necessary components of a bird hazard control program include: 

1) 

2) 

SLC-7079689-2 

Mitigation measures during excavation of putrescible waste to minimize bird 
attractants. This may include daily cover, closed containers, rapid off-site 
waste disposal or other measures to :minimize the exposure of putrescible waste 
and the on-site pooling of storm water runoff or other water. These mitigation 
measures must be reviewed and approved by a trained wildlife damage 
management biologist. 

Daily monitoring for bird hazards by trained personnel. A trained wildlife 
damage management biologist, or personnel trained and overseen by a trained 
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5) 

6) 
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wildlife damage management biologist, must be on-site on a daily basjs to 
monitor, assess and document bird populations and identify any potential bird 
hazard during active excavation. It is essential to timely identify the creation or 
development of a bird hazard so that it may be eliminated quickly before an 
aircraft. safety issue develops. 

Routine reporting to the City on bird monitoring results. The City will need 
weekly reports of bird populations and immediate daily reports of any bird 
hazard identified. 

Increased mitigation measures if bird populations increase or a potentiaJ bird 
hazard is identified or occurs. If bird populations increase or a potential bird 
hazard is identified ot occurs, additional mitigation measures dictated by a 
trained wildlife damage management biologist must be immediately 
implemented and the identified bird hazard eliminate using active control 
measures appropriate to the species being dispersed. 

A dusk to dawn repellant program. A robust and flexible bird repeUant 
program must be implemented including escalating measures such as an 
intensive harassment program including the use of pyrotechnics, propane 
cannons, trapping and , where necessary, lethal control to ensure birds do not 
congregate at the project. The repellant program shall be under the control of a 
trained wildlife damage management biologist, shall include training for on-site 
personnel required to implement the program (including the recognition and 
dispersal of bird hazards), and shall be appropriate for the species identified by 
the monitoring program. Appropriate equipment for dispersing birds will be 
on-site at all time and staff will be properly trained in the equipment use and 
application. 

A reimbursement agreement. The City will need to have in place as part of or 
as a companion to any bird hazard control plan an agreement to reimbmse 
Airport expenses: a) for any wildlife hazard studies, assessments, plans and/or 
mitigation or repellant programs that are required or recommended by the 
FAA, the U.S. Department of Agriculture-Wildlife Services ('cUSDA-WS"), 
or other Federal, state, or local govenunent authority with jurisdiction in 
response to a bird hazard at the Bridgeton Landfill, and/orb) incurred in 
response to a determination by the Airport' s wildlife monitoring contractor 
(presently the USDA-WS) that a bird hazard has developed or is developing at 
Bridgeton Landfill and after reasonable notice Bridgeton Landfill fails or 
refuses to tal<e appropriate action to timely eliminate the bird hazard. 
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The trained wildlife damage management biologist should have training and experience 
consistent with FAA Advisory Circular l 50/5200-36A, or alternative training and expetience 
approved by the City. At aminimum, the wildlife biologist must have training on wildlife 
control including the recognition and dispersal of bird hazards, as well as wildlife monitoring 
and assessment. 

The components for a bird hazard control plan listed above are proposed for the isolation 
bani er only, and reflect that the work to implement the isolation barrier wi U be of relatively short 
duration. 1n no way should the City's comments herein be construed as an approval of ru1y 
excavation at the Bridgeton Landfill or the Westlake Landfill. Any project to be undertaken at 
either Landfill will be evaluated by the City on a project specific basis. 

The City would be happy to discuss the elements of the bird hazard control plan with 
USEP A, at your convenience. Please fee] free to call me at (314) 480-1840 or e-mail at 
amy.wachs@husc11blackwell.com if you need additional information. 

ALW 

cc: Mario Pandolfo 
Jerry B eckmann 
Dana Ryan 
Jessica Me1Tigan 
Joe Bindbeutal 
Aaron Schmidt 
Chris Nagel 

SLC-707968M 

AillyL Wachs 
Partner 
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AmyL. Wachs 
Partner 

L90 Carondelet Plaza, Suite 600 
St. Lou.is, MO 63105 
Direct: 314.480.1840 
Fax: 314.480.1505 
amy.wachs@huschblackwell.com 

Jessica E. Merrigan 
Lathrop & Gage LLP 
2345 Grand Blvd. 
Kansas City, MO 64108 

November 25, 2013 

Re: Lambert-St. Louis International Airpo1i® 
Bird Monitoring Plans 

Dear Jessie; 

The City of St. Louis ("City'')} as owner and operator of Lambert-St. Louis International 
Airport, has reviewed the revised Bird Hazard Monitoring and Mitigation Plans ("Bfrd Plans") 
proposed by Bridgeton Landfill, LLC (the "Landfill") as part of the North Quarry Contingency 
Plan-Part 2 ("Contingency Plan"). The City appreciates the Landfill' s attempts to incorporate 
of the City's previous comments, but there are some plan elements that still are not quhe 
sufficient to ensure bird hazards will be completely managed in the work cun·ently being done at 
the Landfill. The plan needs to include additional information on the fo llowing items: l ) airpmt 
coordination; 2) the qualifications of the wildlife biologist~ 3) availability of a vmiety of conrrol 
measures; 4) long te1m management of newly constructed stormwater ponds; and 
5) reimbursement of City costs. 

Airport Coordination. The plan indicates that the Landfill will report "periodicalli' to 
the City, but there is no schedule for reporting. The City will need a summary rep01t from the 
Landfill at least once per month that summarizes the results of the bird monitoring that has 
occurred for the reporting period, any changes to the work that is anticipated that may affect bird 
hazards, and any new plans for work at the Landfill that may disturb putrescible waste. In 
addition, the Landfill shall repo1t to the City immediately any finding by its wildlife biologist 
that bird populations are increasing or a potential bird hazard is identified, including the control 
measures needed to be implemented. In such circumstances, the Landfill shall provide daily 
reports and weekly summaries of such activities to the City until the potential bird hazard is 
eliminated. Reporting shall be directed to Dana Ryan, Airport Planning Manager, at 
dlryan@flystJ.com. At such time as the City hires a new Manager of Environmental. Safety and 
Health, the reports shalJ be directed to that person. Please designate in the Bird Plans the 
indjvidual with whom Mr. Ryan may communicate regarding the bird monitoring. 

SLC-7091856-1 Husch Blackwell LLP 
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Wildlife Biologist Qualifications. As I mentjoned to you over the telephone, the wildlife 
biologists hired by the Landfill to monitor for bird hazards must not only have experience in 
wildlife monitoring, they must also have experience in wildlife control. The resumes you sent 
me do not indicate any experience in wildlife hazard control measures. We expect the wildlife 
biologist qualified to assess bird hazards should have training and experience consistent with 
FAA Advisory Circular 150/5200-36A, or alternative training and experience approved by the 
City. At a minimum, the wildlife biologist must have training on wildlife control including the 
recognition and dispersal of bird hazards, as well as wildlife monitoring and assessment. At 
present, we have no documentation that the wildlife biologists hired by lhe Landfill have any 
experience in the recognition and dispersal of bird hazards. 

Control Measures. The draft Bird Plan now indicates one measure to control birds, if a 
hazard begins to develop. The Bird Plan must call for flexible bird repellants which include 
escalating measures such as an intensive harassment program including the use of pyrotechnics, 
propane cannons, trapping and, where necessary, lethal control to ensure birds do not congregate 
at the project. The repellant program shall be under the control of a trained wildJife damage 
management biologist. shall include training for on-site personnel required to implement the 
program (including the recognition and dispersal of bird hazards), and shall be appropriate for 
the species identified. by the monitoring program. 

Storm Water Ponds. Open water attracts birds. Both the previous South Quarry cover 
project and the current North Quarry cover project include expanding storm water detention 
capacity at the Landfill, which together have added bird attractants to the area that will persist 
even after the work of the cover project is complete. We understand the new North Quauy sto1m 
water basin is designed to drain in approximately two hours, but it will need continued 
maintenance to ensure the drainage capacity is retained. The Bird Plan must contain measures to 
ensure the new retention basins will be rnajntained to drain within 24 hours of a rainfall for as 
long as the basins are present 

City Reimbursement. The City bas consistently maintained that it needs an agreement 
with the Landfill for reimbursement of its costs: a) for any wildlife hazard studies, assessments, 
plans and/or mitigation or repellant programs that are required or recommended by the FAA~ the 
U.S. Department of Agriculture-Wildlife Services ("USDA-WS"), or other Federal, state, or 
local government authority with jurisdiction in response to a bird hazard at the Bridgeton 
Landfill, and/orb) incurred in response to a determination by the Airport's wildlife monitoring 
contractor (presently the USDA-WS) that a bird hazard has developed or is developing at 
Biidgeton LandfilJ and after reasonable notice Bridgeton Landfill fails or refuses to take 
appropriate action to timely eliminate the bird hazard. We need to schedule a meeting to discuss 
the terms of a reimbursement agreement. 
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As the work is now ongoing, we expect that the Landfill has already implemented a bird 
hazard monitoring program. Please send me a report on the results of the 01.onitoring to date. 
The City needs to keep the FAA up-to-date on the efforts to monitor, mitigate and control bird 
hazards at the Landfill and the report will be helpful in reporting to the FAA The City looks 
forward to continuing to work with the Landfill to address plans to mitigate bird hazards that 
may be created by operations at the Landfill. If you have any questions on the City' s comments, 
please feel free to call me or e-mail. 

ALW 

cc: Joe Bindbeute1 
Audrey Asher 
Aaron Schmidt 
Chris Nagel 
Brandon Doster 

S!..C-7091856-1 

Ver truly yours, 

Husch Blackwell LLP 
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1. INTRODUCTION 
This Air Monitoring, Sampling, and Quality Assurance/Quality Control (QA/QC) Plan (“Plan”) 
describes the environmental air sampling and monitoring activities which will be performed at the 
West Lake Landfill Superfund Site in Bridgeton, Missouri, as required by Paragraph 30d of the 
April 14, 2014 Administrative Settlement Agreement and Order on Consent for Removal Action – 
Preconstruction Work (Preconstruction ASAOC) entered into between the U.S. Environmental 
Protection Agency (EPA) and Respondents Bridgeton Landfill, LLC and Rock Road Industries, 
Inc.  The activities implemented under this Plan are intended to obtain baseline air monitoring data 
prior to implementation of future remedial actions at West Lake Landfill Operable Unit 1 (OU-1), 
and to support construction activities associated with the near-term installation of an isolation 
barrier between the Bridgeton Sanitary Landfill’s North Quarry landfill unit and Area 1 of West 
Lake Landfill OU-1.  This Plan also includes provisions to satisfy Paragraph 33a of the 
Preconstruction ASAOC regarding compliance with EPA’s “Quality Assurance/Quality Control 
Guidance for Removal Activities” (EPA, 1990). 

Respondents will install and commence operation of a permanent perimeter air monitoring system 
before any construction activities begin for the isolation barrier, and will operate the air monitoring 
system during construction of the isolation barrier.  The system will continue to operate after 
installation of the isolation barrier is completed in order to collect additional data prior to 
implementation of any other remedial actions for West Lake Landfill OU-1.  The air monitoring 
activities will include sampling for airborne radioactive particulates, radon gas, volatile organic 
compounds (VOCs), and will measure gamma radiation at each sampling location. Sampling will 
be performed continuously at the perimeter of OU-1 Areas 1 and 2, and at multiple on-site 
locations. Data collected from the monitoring activities will be used to assess and document the air 
quality along the boundaries of OU-1, and to evaluate the potential exposure of occupational 
workers to airborne contaminants during construction. 

1.1 SITE DESCRIPTION 
The West Lake Landfill Superfund Site is located at 13570 St. Charles Rock Road in Bridgeton, 
St. Louis County, Missouri, approximately one mile north of the intersection of Interstate 70 and 
Interstate 270.  The site is divided into two Operable Units.  Operable Unit-1 (OU-1) is comprised 
of the two disposal areas (Area 1 and Area 2) where radionuclides are mixed within landfilled soil 
and solid waste materials.  Operable Unit-2 (OU-2) consists of the remainder of the site and 
includes several inactive landfilled areas containing sanitary waste or demolition debris, a solid 
waste transfer station, a concrete plant, an asphalt batch plant, and a permitted sanitary landfill (the 
Bridgeton Sanitary Landfill), which stopped receiving waste on Dec. 31, 2004.  The Bridgeton 
Sanitary Landfill is a quarry-fill landfill containing municipal waste, and consists of the North 
Quarry and South Quarry landfill units.  The southern border of OU-1 Area 1 is contiguous with 
the North Quarry cell of the Bridgeton Sanitary Landfill.  OU-1’s Area 2 is located along the 
northern portion of the overall site, approximately 1,000 feet (at the closest) from the outer 
boundary of the North Quarry landfill unit, and is separated from it by a road and by the closed 
demolition landfill (Figure 1-1). 

Land use surrounding the site is primarily commercial and industrial, with residential uses to the 
south of the site (the Spanish Village subdivision) and to the east (the Terrisan Reste mobile home 
park). 
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1.2 BACKGROUND 
According to the Nuclear Regulatory Commission (NRC), in 1973, approximately 8,700 tons of 
leached barium sulfate residues (a remnant from the Manhattan Engineer District/Atomic Energy 
Commission project) were reportedly mixed with approximately 39,000 tons of soil from the 9200 
Latty Avenue Superfund site in Hazelwood, Missouri, transported to the West Lake Landfill, and 
used as daily or intermediate cover material.  (NRC 1988, RMC 1982 and 1981). 

EPA added the West Lake Landfill Superfund Site to its National Priorities List in 1990.  In May 
2008, EPA signed a Record of Decision (ROD) for OU-1, which selected a remedial action for the 
radiologically contaminated landfill areas and the area formerly described as the Ford Property, 
now called the Buffer Zone/Crossroad property.  The 2008 ROD requires installation of a modified 
solid waste landfill cover over OU-1 Areas 1 and 2. 

Since late 2010, the Bridgeton Sanitary Landfill South Quarry unit has experienced a subsurface 
smoldering event (SSE).  In 2013, Respondents committed to construct a subsurface isolation 
barrier between the Bridgeton Sanitary Landfill’s waste mass and radiologically-impacted material 
located in OU-1’s Area 1. 

1.3 CONSTITUENTS OF CONCERN  
West Lake Landfill contains both municipal solid waste and construction and demolition wastes.  
In a March 7, 2014 meeting, representatives from the EPA met with representatives from EMSI 
and requested that air monitoring be performed for airborne radiological contaminants and volatile 
organic compounds (VOCs). A Baseline Risk Assessment (BRA) was published in 2000 and 
identified the radionuclides of concern at the West Lake Landfill.  These compounds, plus EPA’s 
requested VOC sampling, will be the constituents of concern (COCs) to be monitored and sampled 
under this Plan. 
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Figure 1-1  West Lake Landfill Superfund Site 
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2. DATA USE OBJECTIVES 
This Plan provides for air quality monitoring in and around OU-1 before, during and after planned 
construction activities near or in OU-1. 

2.1 INTENDED USE OF DATA 
Air sampling and direct gamma radiation monitoring data collected by the air monitoring system 
will: 

1) characterize the baseline conditions at the site; 

2) monitor exposure pathways by sampling and analysis during construction activities; 

3) assess the potential for releases of radioactive materials or chemical contaminants from the 
site; and 

4) characterize trends, if any, in environmental radiation measurements, especially as they are 
affected by the site’s construction events. 

This data will be the basis for informed decisions regarding the health and safety of workers and 
the public, and will document compliance with regulatory standards.  It will also provide a basis 
for qualitative dose reconstructions, if necessary. 

2.2 DECISIONS TO BE MADE 
Information gathered by the air monitoring and sampling activities will be used to decide if air 
quality at the perimeter of the site complies with the numerical limits identified in Section 4 of this 
Plan.  If review of the data identifies a condition of non-compliance, the data will be used to 
determine the cause of the non-conformity, and to aid decision-makers in selecting a course of 
corrective action.  The air monitoring and sampling system then will continue collecting data to 
document any corrective action’s impact and provide quantitative metrics to decision-makers 
evaluating the effectiveness of a corrective action. 

2.3 QUESTIONS TO BE ADDRESSED 
Questions to be addressed include: 

• What are the pre-construction, baseline airborne levels of COCs? 

• What will be the level of exposure to potential receptors as measured by the air monitoring 
and sampling system, and do those levels exceed numerical limits which reflect dose-based 
or risk-based standards?  

• What are the post-construction airborne levels of COCs, and do they exceed numerical 
limits? 

• What level of air monitoring is required long-term, and will an absence of COCs (in 
general or at specific locations) support the reduction or elimination of sampling at some 
future date?  
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3. QUALITY ASSURANCE OBJECTIVES 
The quality assurance objectives for this monitoring and sampling program are designed to assess 
the quality of the data gathered at the perimeter of OU-1, and at other on-site locations during pre-
construction and construction activities.  Target analytes for sampling include airborne radioactive 
particulates (including alpha and beta emitters), radon gas, and VOCs.  Ambient gamma radiation 
will be measured at the sampling locations as well.  Quality assurance objectives for data are 
defined in compliance with EPA’s “Quality Assurance/Quality Control Guidance for Removal 
Activities” (EPA 1990). 

Samples collected for airborne radioactive particulates will be analyzed for gross alpha and gross 
beta activity.  The analytical results will be compared to the appropriate work area or perimeter 
investigative levels as specified in Table 4-3 for baseline and construction activities.  These 
“investigative levels” are administrative limits that are set below the NRC’s “Standards for 
Protection Against Radiation” found at 10 CFR part 20, Appendix B, for occupational limits and 
effluent concentrations in air.  Samples with results that exceed these investigative levels will 
undergo isotopic analysis to identify and quantify the specific radioisotopes present in the sampled 
material.  All samples submitted for gross alpha/beta and isotopic analysis will be analyzed using 
EPA approved methods (see Section 4.4, below).  

Gamma doses will be measured at the monitoring and sampling stations using thermoluminescent 
dosimeters. Alpha track etch detectors will be used to measure the levels of radon gas and radon 
daughters at the sampling locations as well.  The results of these measurements, along with the 
airborne radioactive particulate results, will be incorporated into exposure calculations and 
compared to relevant criteria, and will determine baseline conditions for comparison during 
construction activities.   

Even though the BRA did not identify VOCs as chemicals of concern at the site, EPA has 
requested that VOCs also be monitored.  Monitoring of VOCs will be performed using Radiello 
Code 130 chemical adsorbing cartridge diffusion samplers to obtain integrated measurements of 
VOC concentrations in air for 28 day periods.  The subset of stations at which VOCs will be 
measured was mandated by the EPA and can be found in the EPA’s comments on the Work plan, 
comment number 5. 

If the analytical results for radon gas indicate levels greater than 4 pCi/l, radon-220 detectors will 
be added to all monitoring stations.  

Only equipment, supplies, and consumables with acceptable quality characteristics and from 
qualified vendors will be accepted for this project. Receipt and initial verification of all materials 
and equipment received, either purchased or contract (client) supplied, is the responsibility of 
designated A&A personnel.  

Data used for preparing this Plan are listed in the references section. The data was accepted for use 
in preparing this Plan through peer review. There are no known limitations on the use of the data.  

All of the analyses described above are characterized as QA3 (definitive quantification and 
identification), and are subject to the quality requirements detailed in Section 5 of this Plan.  
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4. AIR MONITORING APPROACH AND SAMPLING METHODS 
Auxier and Associates, Inc. (A&A) personnel will be responsible for implementing this Plan, 
including:  air sample collection; analysis and summary of laboratory data; and preparation and 
submittal of reports to Engineering Management Support, Inc. (EMSI).  As Project Coordinator for 
the Respondents under the Preconstruction ASAOC, EMSI will, in turn, submit the information to 
EPA.  Subcontractors will assist A&A in the analysis of samples and installation of a 
meteorological station to document wind speeds and directions.  Environmental monitoring 
stations will be maintained by a qualified technician during the baseline monitoring phase of the 
work, and by the on-site radiological protection group (health physics personnel) during the 
construction phase of the isolation barrier project.  Buried or overhead electrical power service will 
be provided to all environmental monitoring station locations. 

Monitoring activities will measure gamma activity using direct-reading instruments and will filter 
ambient air to collect samples of dust and vapors.  Air sampling activities will use the equipment 
and methods described in this Plan, while analysis of those samples will be performed by 
accredited laboratories.  The monitoring and sampling frequency is discussed later in this Plan.  
This project should not require expedited turn-around times for analytical results.  Occupational 
health and safety monitoring during construction will be described in a separate Site-Specific 
Health and Safety and Radiation Safety Plan.  

Monitoring and sampling activities will be divided into four phases: pre-construction baseline 
monitoring; monitoring during isolation barrier construction activities: post barrier construction 
monitoring; and long-term monitoring.  The system of monitoring stations and equipment 
described in this Plan is intended to service the first three phases of work with only minimal 
changes over time.  Long-term monitoring activities may be modified, depending on the results of 
the post-construction monitoring.  The sampling approach for each monitoring phase is presented 
in the following subsections.  

4.1  PRE-CONSTRUCTION BASELINE MONITORING 
An integrated system of 13 static environmental monitoring stations will be established around the 
perimeters of OU-1 Areas 1 and 2, with two located close to the nearest on-site buildings.  These 
locations were selected to ensure that the sampling campaign encompassed Areas 1 and 2, 
including the entry road and the road through the center of the site.   

An on-site meteorological station will be installed to measure wind speed and wind direction. The 
station will be mounted on top of the landfill office building (13570 St. Charles Rock Road).  RM 
Young Company’s Model 05305 Wind Monitor-AQ (see Appendix D), or an equivalent model 
will measure wind speed and direction at a minimum, and be installed on the landfill office 
building in such a way as to minimize or negate building-wake effects. The equipment will meet 
the requirements of EPA’s “Ambient Monitoring Guidelines for Prevention of Significant 
Deterioration (PSD)” (May, 1987).  

As evidenced by the Illinois State Climatologist Office and University of Missouri wind rose 
graphs included as Figure 4-1 and 4-2, predominant wind directions are from the south-east and 
north-west as measured at Lambert-St. Louis International Airport, which is located just north and 
west of the site.   
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The air monitoring and sampling locations are arranged in a broad line running roughly 
south-east to north-west, with stations strategically located in the non-predominant south-

west and north-east wind directions as well.  The resulting placements, shown in  

Figure 4-3, are sufficient to provide a representative sampling of Areas 1 and 2 in all wind 
direction conditions.  While these locations will likely need to be adjusted for access to electrical 
service, topographical considerations, and in response to current or anticipated construction 
activities, the integrity of the monitoring design will be maintained. 

These samplers will have access to 110-120v line power, be secured from tampering, and be 
weatherproof.     

Table 4-1 lists the types and quantities of environmental monitoring equipment for the 
different monitoring stations depicted in  

Figure 4-3.  The table also lists the COCs measured by the equipment housed at each station.  This 
inventory of equipment or COCs may change if new information becomes available during design 
or implementation of the isolation barrier or other response actions at the site. 

The sampling and sensor equipment in each standard monitoring station enclosure will operate 
continuously.  The equipment in these stations will consist of a high volume air sampler for 
airborne particulates, a continuous radon monitor (alpha track etch), and an environmental 
radiation detector called a thermoluminescent dosimeter (TLD).  Alpha track etch monitors will 
provide a cumulative measure of radon gas present and will allow determination of average radon 
levels for the sampling period.  TLDs will measure ambient gamma radiation levels. 

Particulates gathered on air sample filters will be collected on a monthly basis and analyzed for 
alpha and beta emitters.  Radiation dosimeters and alpha track etch detectors will be exchanged 
and sent for analysis every calendar quarter.   

Five of the monitoring stations will house continuous passive samplers to monitor for VOCs. 
Monitoring of VOCs will be performed using the Radiello Code 130 chemical adsorbing cartridge 
diffusion samplers that will be left in place for periods of 28 days.  The Radiello Code 130 
cartridges consist of a stainless steel net cylinder with 100 mesh grid opening and 5.8 mm 
diameter, packed with approximately 530 milligrams of activated charcoal.  VOCs are trapped by 
adsorption and recovered by carbon disulfide displacement.   

VOC analysis is performed by gas chromatography/mass spectrometry. Passive/diffusive samplers 
rely on unassisted molecular diffusion of the gaseous agent to migrate from the air onto the sorbent 
material.  The advantages of the Radiello technology include:  continuous sampling for up to a 30 
day period; higher capacity and sampling rates; greater selectivity and sensitivity; and consistent 
sampling rates (Sigma Aldrich 2014).  A description of the Radiello equipment is presented in 
Appendix D.  
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Figure 4-1 Predominant Wind Directions  
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Figure 4-2  Predominant Wind Directions   
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Figure 4-3  Air Monitoring Station Locations 
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Table 4-1  List of Samplers for Perimeter Monitoring 

 
Perimeter Monitor Inventory per 

Location 
Sampling Mode and 

Collection Frequency Contaminants Measured 
Proposed list of samplers at A01, A05, A07, A08, A11 

 

 

Metered air pump with dual chamber sampler for 
particulate fiber filter  Continuous / Every 28 days Total alpha and beta activity 

 
Alpha Track Etch Detector for radon gas Continuous / Quarterly Radon-222 and radon daughters 

 
Radiello RAD130 Canister Continuous / Every 28 days Volatile Organic Compounds1 

 
Radiation dosimeter (TLD) Continuous / Quarterly Gamma radiation levels 

Proposed list of samplers at remaining on-site and perimeter locations (x8) 
 

 
Metered air pump with filter to collect particulates Continuous / Monthly Total alpha and beta activity 

 
Alpha Track Etch Detector for radon gas Continuous / Quarterly Radon-222 and radon daughters 

 
Radiation dosimeter (TLD) Continuous / Quarterly Gamma radiation levels 

 Meteorological monitoring station   

 High resolution wind sensor Continuous Wind speed and direction 
1 No guidance has been provided by stakeholders regarding a target analyte list for VOCs. The 
Radiello 130 media will be analyzed for the list of analytes included in Appendix E.  This list was 
provided by the laboratory and reflects common analytes for which sampling rates have been 
calculated.  

4.2 CONSTRUCTION MONITORING 
It is expected that the equipment and methods proposed for the OU-1 perimeter monitoring and 
sampling program during the pre-construction phase will not change during the construction phase.  
The information collected about airborne levels of radionuclides at the OU-1 perimeter may be 
augmented during construction by data collected on-site through an occupational health and safety 
program. 

The OU-1 perimeter monitoring and occupational air monitoring will be combined during 
construction to create an integrated program.  As such, the same staff and analytical laboratories 
may be used to conduct both occupational and perimeter monitoring.  

4.2.1 OU-1 Perimeter Monitoring During Construction 
OU-1 perimeter monitoring will be performed using the same physical system as used in the pre-
construction phase, with the same collection frequencies and analytical requirements presented in 
Table 4-1.   

4.2.2 Health and Safety Monitoring During Construction 
Occupational monitoring methods and equipment will depend on the actions taken during the 
construction phases.  These will be detailed in separate Health and Safety and Radiation Safety 
Plans for those activities.  
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4.2.3 Compliance Evaluation 
Table 4-2 lists airborne activity limits that will be used to evaluate operations that involve the 
potential exposure of workers or the public to radioactive materials during construction.  Because 
multiple radionuclides are involved, site-specific limits were calculated based on the mixture of 
radionuclides identified in Area 1, as established in the BRA.  Administrative limits (called 
“investigative levels”) are set below their calculated allowable limits.  These investigative levels 
are expressed as the gross alpha and gross beta air concentrations, and are shown in the last two 
columns of Table 4-2.  Samples with analytical results that exceed the investigative levels will 
undergo isotopic analysis to identify and quantify the specific radioisotopes present in the sampled 
material.  All samples for gross alpha/beta and isotopic analysis will be analyzed using EPA 
approved methods (see Section 4.4, below). 

Table 4-2  Numerical Air Monitoring Limits for Alpha and Beta Emitters 

Activity 

Maximum 
Allowable 

Time-weighted 
Air Concentration 

(µCi/mL) 

Gross Alpha 
Investigative Levels 

 

Gross Beta 
Investigative Levels 

 

µCi/mL dpm/m3 µCi/mL dpm/m3 

Inside Work Area 7.7 x 10-12 a 1.62E-12b 3.6b 3.15E-13 c 0.7c 

Work Area Boundary 3.5 x 10-14 d 2.93E-14e 0.065e 5.86E-15f 0.013f 

Fence line/Perimeter 7.0 x 10-15 g 5.86E-15h 0.013h 1.35E-15i 0.003i 

a Calculated from 10 CFR part 20, Appendix B, Table 1 Derived Air Concentrations (DACs), and the expected mixture of 
isotopes (Auxier, 2014). 

b Airborne activity of alpha emitters in the mixture that are present at 25% of the DAC. 
c Airborne activity of beta emitters in the mixture that are present at 25% of the DAC. 
d Calculated from 10 CFR part 20, Appendix B, Table 2 Effluent Concentrations (Air) and expected mixture of isotopes. 
e Airborne activity of alpha emitters in the mixture that are present at the effluent limit of 50 mrem/y assuming 8760 hours of 

discharge a year. 
f Airborne activity of beta emitters in the mixture that are present at the effluent limit of 50 mrem/y assuming 8760 hours of 

discharge a year. 
g Calculated using 20% of the 10 CFR part 20, Appendix B, Table 2 Effluent Concentrations (Air) and expected mixture of 

isotopes. 
h Airborne activity of alpha emitters in the mixture that are present at the NESHAPS limit of 10 mrem/y assuming 8760 hours of 

discharge a year. 
i Airborne activity of beta emitters in the mixture that are present at the NESHAPS limit of 10 mrem/y assuming 8760 hours of 

discharge a year.   
VOC results obtained from ambient upwind and downwind monitoring stations will be compared 
against applicable criteria and/or risk based screening levels.   

4.3 POST CONSTRUCTION MONITORING/LONG-TERM MONITORING 
Post-construction monitoring will be performed to determine if there is any change in airborne 
levels of contaminants from the baseline established in the pre-construction phase. The same 
physical system, collection frequencies and analytical requirement will be used as presented in 
Table 4-1.  If the data shows that the post-construction levels are comparable or lower than the pre-
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construction levels, and that the levels comply with numerical limits, Respondents may ask EPA to 
reduce air monitoring and sampling activities until the start of remedial action for OU-1.  

4.4 SAMPLE COLLECTION AND ANALYSES 
Samples will be collected in accordance with A&A Air Sampling Procedure 3.9 (see Appendix A).  

Air particulate samples will be analyzed by EPA approved methods/procedures.  There are no 
regulatory methods for the preparation and analysis of the Radiello 130 samplers. The procedures 
published by Radiello serve as the basis for Eurofin Air Toxic’s Standard Operation Procedure 
with QC elements outlined in EPA SW-846 8260 and 8270 incorporated as applicable. 
Laboratories with quality systems in place such as those identified in Section 4.4.1 will perform 
the analyses required to implement this Plan.  Table 4-3 details the analytical methods required for 
each contaminant of concern.  

Table 4-3  Sample Analyses and Methods 

Analyte 
(COC) 

Collection 
Method Test 

Sensitivity 
Level Test Facility 

Facility 
Location 

Thorium 
Uranium 

Radium-226 

Particulate Air 
Sample (4 in) 

EPA Method 
900.0 

Gross Alpha/     
Beta (GAGB) 

1 
dpm/sample 

Eberline 
Analytical Oak Ridge, TN 

Rn-222 Track Etch Alpha Track 
Etch 0.5 pCi/L Inspect USA Marshall, NC 

Radiation 
Dose TLD TLD <1 mRem Mirion Tech Irvine, CA 

VOC 

Radiello Code 
130 Passive 

sorbent diffusion 
sampler 

carbon 
disulfide 

desorption 
followed 
GC/MS 
analysis 

See 
Appendix E 

Eurofins Air 
Toxics Folsom, CA 

4.4.1 Accredited Laboratories and Contacts 
Eberline Analytical 
Mike McDougall 
601 Scarboro Road 
Oak Ridge, TN 37830 
Tel 865.481.0683 

Eurofins Air Toxics 
Kelly Buettner 
180 Blue Ravine Road, Suite B 
Folsom, CA 95630 

  
Inspect USA 
100 S Main Street, Ste 609 
Marshall, NC 28753 

Mirion Technologies, Inc 
17192 Murphy Avenue 
Irvine, CA 92614 
800-251-3331 
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4.4.2 Data Management  
The laboratories will supply Level IV CLP-like data reports with all analytical results to A&A and 
EMSI. The laboratories will also supply analytical results in electronic spreadsheet format to the 
A&A Project Manager and EMSI.  

4.4.3 Data Verification, Validation, Quality Assessment, and Delivery 
The primary goal of data verification and validation (V&V) is to ensure that decisions are 
supported by data of the type and quality needed and expected for the intended use.  Data 
verification is the process of evaluating the completeness, correctness, and consistency of a 
laboratory package or final data to assure that laboratory conditions and operations are compliant 
with project plan documents (see Section 5).  Data validation addresses the reliability of the data.  
Results are evaluated to determine the presence or absence of an analyte and the uncertainty of the 
measurement process for contaminants of concern (see Section 6).  Finally, scientific and statistical 
evaluation of the data may be required to determine if the quality of the data can support its 
intended use (MARLAP 2004).  V&V and summary reports will be generated and submitted to 
EMSI.  The A&A Project Manager will coordinate with EMSI to determine the formats and 
schedules desired for transmittal of the laboratory results, validation and summary reports.  

4.5 SCHEDULE OF WORK 
Work is tentatively scheduled to begin in June 2014.  The pre-, post-, and construction sampling 
program will run for at least a full year with samples collected as indicated in Table 4-4.  

4.6 PROJECT ORGANIZATION AND RESPONSIBILITIES 
A&A personnel will be responsible for the air monitoring and sampling plan, air sample collection 
using A&A air sampling procedure 3.9, analysis and summary of laboratory data, and preparation 
and submittal of reports to EMSI. Michael Bollenbacher will function as the A&A Project 
Manager and the Certified Health Physicist for this project. Cecilia Greene and Lyn Brill will 
perform data validation.  Environmental monitoring stations will be maintained by a qualified 
technician during the baseline monitoring phase and by the on-site radiological protection group 
(health physics personnel) during the construction phase.  Subcontractors such as the laboratories 
listed below and EMSI and Bridgeton Landfill LLC personnel will assist A&A in the analysis of 
samples and the operation of the monitoring stations.  

Eberline Analytical 
Mike McDougall 
601 Scarboro Road 
Oak Ridge, TN 37830 
Tel 865.481.0683 

Eurofins Air Toxics 
Kelly Buettner 
180 Blue Ravine Road, Suite B 
Folsom, CA 95630 

  
Inspect USA 
100 S Main Street, Ste 609 
Marshall, NC 28753 

Mirion Technologies, Inc 
17192 Murphy Avenue 
Irvine, CA 92614 
800-251-3331 
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Table 4-4  Field Sampling Summary 

              Field QC Extras   

Analytical 
Parameter 

Level of 
Sensitivity Matrix 

Sample 
Frequency 

Container 
Type 

Preservatives 
& 

Holding 
Times 

Subtotal 
Target 
Field 

Samples 

Rinsate 
Blanks & 
Matrix 
Spikes 

Filter 
Blanks 

Field 
Duplicates 

Total 
Field 

Samples 

Gross 
Alpha/Beta 

1 dpm/  
sample 

Air 
Filter 

13 x 
Continuous 

 Air Samplers 
/Monthly 

Glassine 
Envelope NA 156 NA 12 12 180 

Radon 0.5 pCi/l 
Track 
Etch 

Detector 

13 x 
Continuous 
Samplers 
/Quarter 

Track Etch 
Detector NA 56 NA NA NA 56 

Gamma 
Dose  1 mrem TLD 13 x Stations/ 

Quarter TLD NA 56 NA NA NA 56 

VOC 

See 
Appendix 

B for MDL 
and RL 

Radiello 
Canister 

5 Continuous 
Every 28 Days  

Radiello 
Canister NA 65 NA NA 

1 
Every 28 

Days 
78 
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5. QUALITY ASSURANCE REQUIREMENTS 
The A&A Project Manager (PM) will manage quality assurance for the sample collection and field 
activities associated with this project. All field activities will be performed by trained personnel 
according to established A&A procedures.  Field records will be reviewed and approved by the 
A&A Project Manager or his/her representative. 

Only laboratories with established QA/QC systems will be retained for analytical services.  The 
laboratory will perform QA/QC procedures to ensure routine laboratory accuracy and precision 
objectives in accordance with their standard operating procedures and the requirements of the 
specific methods used for testing.  Laboratory QC samples include laboratory control standards, 
blanks, duplicates and other performance samples, the results of which are included in each data 
package.  

Level IV data packages will be supplied by the laboratories to support analytical findings. 
Electronic data deliverables are submitted by the laboratory to assist A&A in verifying and 
validating the data.  Records will be reviewed for completeness and maintained in the project files.  

The quality of the air sampling and monitoring campaign is assessed in all phases of the program 
including: 

1. Sample identification, handling and storage; 

2. The function of air sampling and monitoring equipment; 

3. The accuracy and reliability of analytical procedures; and 

4. Recordkeeping. 

5.1 SAMPLING IDENTIFICATION, HANDLING, AND STORAGE 
Samples will be identified according to approved A&A procedures.  All samples will be uniquely 
identified.  Sample designators will be placed on all collection envelopes or containers. Sample 
information at a minimum shall include:  the sample date, sampler’s name, time period when the 
sample was collected, the sample flow rates at start and end of the sample, sample location, and 
any other information required by the respective analytical laboratories.  Sample labels will be 
filled out using indelible ink and affixed to appropriate containers immediately prior to sample 
collection.   

Samples will be handled carefully to prevent cross-contamination and will be placed in 
appropriately labeled containers.  Chains of Custody forms (Figures 5-1 & 5-2) will be filled out 
by sampling personnel at the time the sample is obtained.  It is the responsibility of the PM to 
arrange sample collection and delivery to the analytical laboratories.  The Chain of Custody 
accompanies the sample through all transportation functions until the sample is received at the 
laboratory.  The Chain of Custody is signed by the receiving laboratory.  The Chain of Custody 
includes the following information:  site name, sample identification number (assigned by the 
sampler in the field), sample date, sample location (using the established Site Coordinate System), 
and type of analysis required.  Whenever the sample is transferred from one party to another, both 
parties sign the Chain of Custody and record the date and time of the transfer. 
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Figure 5-1  Sample Chain of Custody Form 1 
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Figure 5-2  Sample Chain of Custody Form 2 

 
Samples will be stored in a designated location prior to counting and between counts if multiple 
counts are required. All samples will be held under internal Chain of Custody at the laboratory 
using the appropriate storage technique.  The analytical laboratory project manager assigned by 
each laboratory to this project will be responsible for tracking the status of the samples throughout 
the laboratory. 

5.2 AIR SAMPLING, MONITORINGAND ANALYTICAL EQUIPMENT 
Air sampling equipment will be calibrated, and the functionality of the equipment checked 
according to manufacturer specifications and A&A procedures.  The minimum requirements 
necessary to ensure accurate measurements are described in this section. 

Air flow meters, differential pressure indicators, and other devices used to determine volumetric 
flow rates of air samplers will be calibrated annually.  Copies of the calibration records will be 
maintained on-site as well as in A&A’s corporate offices. 

The operability of air sampling equipment will be verified at the time of sample collection to 
include positive air flow indication and adequate supply of strip chart paper. 

5.3 LABORATORY QUALITY ASSURANCE PROGRAM MANUALS THAT INCLUDE 
INSTRUMENT CALIBRATION AND CONTROL REQUIREMENTS ARE 
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INCLUDED IN APPENDICES B AND C AND ARE INCORPORATED BY 
REFERENCE. LABORATORY PROCEDURES 

The quality of the laboratory data is assessed by precision, accuracy, representativeness, 
completeness, and comparability (the "PARCC" parameters), and detection limits.  Definitions of 
these parameters and the applicable quality control procedures are described below. Laboratory 
Quality Assurance Program Manuals are included in appendices B and C and are incorporated by 
reference.  

5.3.1 Precision 
Precision measures the reproducibility of measurements under a given set of conditions.  
Specifically, it is a quantitative measure of the variability (precision) of two or more measurements 
compared to their average values.  Precision is calculated from results of duplicate sample 
analyses.  The duplicate samples will consist of one or more of the following: co-located samples, 
field replicates, analytical laboratory replicate, and/or laboratory instrument replicate.  Laboratory 
replicate samples will be analyzed at a minimum frequency of one per twenty samples (five 
percent) per matrix analyzed.  Laboratory replicate precision for radionuclides is quantitatively 
expressed as the absolute or relative percent difference (RPD).  These measures are then compared 
to control limits based on the required or relative method uncertainties. 

The variability in the sampling technique will be evaluated by analyzing 1 field duplicate for each 
monthly sampling event. The laboratory will be instructed to analyze two 47 mm samples from 
each of the identified filters, for a total of 12 duplicate samples. These duplicate samples will be 
used to qualitatively assess the precision of the sampling mechanism, but will not be used to 
qualify or reject data.  

Since no standards have been set for VOCs in non-industrial settings, replicates and duplicates as 
described in OSWER Section 2.8 for compliance with QA3 objectives will not be collected.  One 
field duplicate will be collected per sampling event for a total of 12 duplicate samples. 

5.3.2 Accuracy 
Accuracy is a measure of the closeness (bias) of the measured value to the true value.  The 
accuracy of laboratory test results can be assessed by analyzing a reference material, third party 
performance evaluation samples, or "spiking" samples in the laboratory with known standards 
(surrogates or matrix spikes) and determining the percent recovery. 

Laboratory control samples (spikes) for both chemical and radiological analyses will be carried out 
in accordance with SW846 requirements for organic analyses (EPA, 1986) at a minimum 
frequency of one in 20 samples (five percent) per matrix analyzed.  A surrogate spike will be 
added to each sample for VOC analysis to evaluate analytical efficiency by measuring recovery. 

The accuracy of sample results can also be affected by sample contamination.  Sample 
contamination can occur because of improperly cleaned sampling equipment, or because of high 
radiation levels in the laboratory.  To ascertain that the samples are not contaminated by laboratory 
activities, blank samples will be analyzed at a minimum frequency of one in 20 samples (five 
percent) per matrix analyzed.  
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In the special case of glass fiber air filters, the filters naturally contain 1-2 pCi/g of alpha emitting 
radionuclides.  One clean, unused filter from each lot will be submitted for gross alpha/gross beta 
analysis. The level of activity measured on the field blank may be considered when evaluating the 
analytical results of the remaining samples.  

5.3.3 Representativeness 
Representativeness is a qualitative measure of how closely the measured results reflect the actual 
concentration or distribution of the constituent concentrations in the matrix sampled.  The 
sampling plan design, sampling collection techniques, sample handling protocols, sample analysis 
methods, and data review procedures have been developed to assure the results obtained are 
representative of on-site conditions. 

5.3.4 Completeness 
Completeness is defined as the percentage of measurements judged to be valid.  Results will be 
considered valid if they are not rejected during data validation.  The target completeness goal for 
this work will be 90 percent. 

5.3.5 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set can be 
compared with another.  The use of standard methods and procedures for both sample collection 
and laboratory analysis ensure comparability of data. 

5.3.6 Detection Limits 
Each laboratory will be requested to provide full documentation of the analysis performed which 
will include detection limits for the procedure followed.  These documents will be reviewed for 
completeness and maintained in the project files. 

5.4 RECORD KEEPING 
Each sample is tracked from the time of collection by extensive paper work which is completed 
during sampling and includes the following, as appropriate:  1) field documentation, 2) sampling 
field data sheet, 3) chain of custody, and 4) sample labels. 

Original copies of field records and analytical data will be placed in the project file and retained 
for seven years. These records will be initially maintained in the by Auxier and Associates, Inc. but 
may be transferred to the client for long-term storage. 

5.4.1 Field Documentation 
The field data recorded at the time of sample collection provides an unambiguous identification of 
each sample.  These field data include the following, as appropriate: 

• Date of entry; 
• Purpose of sampling; 
• Description of sample; 
• Number and size of sample taken; 
• Description of sampling point; 
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• Date and time of collection of sample; 
• Field sample identification number(s); 
• References, such as maps or photographs, of the sampling site; 
• Field observations;  
• All field measurements, sample #, calibration dates, operators and techniques;  
• Coordinate location of each sample using the Site x, y, z coordinate system, if applicable; 

and 
• Any other information required by the respective analytical laboratories. 

Because sampling situations vary widely, field notes will be as descriptive and inclusive as 
possible; anyone reading the entries should be able to reconstruct the sampling situation from the 
recorded information.  Language within field notes will be objective, factual, and free of 
inappropriate or ambiguous terminology.  All field personnel are required to date and sign any data 
entries.  All field documentation will be retained. 

Appendix A contains A&A procedures that are applicable to this project.  

5.4.1.1 Sampling Field Data Sheets 

Sampling field data sheets include information on specific activities related to collection of a 
single sample.  The sampling personnel will complete the sampling field data sheets in the field at 
the time of the sample collection. 

5.4.1.2 Chain of Custody and Sample Labels 

See Section 5.1. 
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6. DELIVERABLES 

6.1 DOCUMENT REVISIONS 
This document and any subsequent revisions will be supplied to the project coordinator for 
distribution to stakeholders.  

6.2 REPORTS 
Laboratory certification and accreditation is achieved through successful completion of 
independent performance evaluations and external audits and is available for review in the 
laboratory’s quality assurance plan (see Attachment B).  State certification provides initial 
confidence in the laboratory's ability to successfully apply the requested analytical methods. 
Quality assurance reports from the laboratory to Michael Bollenbacher, the Project PM/CHP, are 
made in conjunction with audits by external entities.  These reports may include the results of data 
validation, performance audits, an assessment of the precision, accuracy and completeness of the 
data, and a summary of quality assurance problems and proposed solutions. 

A&A will prepare a validation report after all data packages are received from the laboratories for 
a particular sampling event and data validation has been completed.  The data validation report 
will summarize the overall quality of the analytical results, identify any corrective measures, and 
will identify qualifiers applied to the results.  The data validation reports will be included in the 
quarterly status reports or as appropriate. 

6.3 DATA VERIFICATION, VALIDATION AND REPORTS 
Data validators for A&A and EMSI, Cecilia Greene and Lynn Brill, will review all radiological 
and chemical data for completeness and accuracy and to determine if the project QA/QC goals 
have been achieved.  Field operations will be fully documented, reviewed, and audited on an 
annual basis by the Auxier and Associates Quality Assurance Officer, Marsha Joseph. Ms. Joseph 
will report her findings and observations to Paul Rocasco and Mike Bollenbacher for assessment 
and corrective action, if applicable.  The quality of field and laboratory data will be evaluated 
based on precision, accuracy, representativeness, completeness, and comparability of the data 
generated by each type of analysis.  

The validators will review all laboratory submittals to verify that the data package is complete, 
including checks to verify: 

• Sample numbers and analyses match the Chain of Custody; 
• All analyses requested were performed; 
• Package contains Chain of Custody;  
• Laboratory applied data qualifiers (if applicable); 
• Case narrative identifies problems (if applicable), including explanation of data qualifiers; 
• Sample hold times are met; 
• Instrument performance checks performed and acceptable; 
• QA/QC samples present at proper frequency; and 
• Reports for QA/QC samples 
• Describe in detail any off-normal conditions or difficulties 
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The completeness, correctness, and conformance/compliance of the data will be verified and 
validated against the method, procedural, and contractual requirements.  Guidance for data 
verification/validation is provided in the Multi-Agency Radiological Laboratory Analytical 
Protocols Manual (MARLAP) for radiological constituents, and guidance contained in Quality 
Assurance/Quality Control Guidance for Removal Activities (EPA, 1990) for chemical 
constituents.  Qualifiers will be applied to the analytical data according to the guidance contained 
in these documents.  One hundred percent of the laboratory data will be verified and validated. 
Reports must be reviewed and approved by the Project CHP prior to transmission to a regulatory 
agency or inclusion in draft reports. 

6.4 CORRECTIVE ACTIONS 
Corrective actions are developed on a case-by-case basis and are initiated whenever control limits 
are exceeded, or when results of other system audits or inter-laboratory results indicate an analysis 
is outside of control limits.  Corrective action is taken to determine the cause, and a decision is 
made on the acceptability of the data collected for that lot of samples.  Laboratory Quality 
Assurance Program Manuals are included in Appendices B and C.  

Situations that may result in corrective action in the analytical laboratory or the field laboratory 
when include: 

• Hold times are exceeded; 
• A blank has exceeded the limit of quantitation; 
• An instrument has failed a calibration check; 
• A performance or check sample result is outside control limits; and 
• A laboratory control sample result has exceeded the control limits. 

6.5 COMPLETION OF REVIEW 
Once all data within the data set are determined to be acceptable, the Project CHP will approve the 
data set.  If not, the Project CHP will determine what further action is necessary.  Further action 
could include re-sampling, reanalyzing archived samples, or eliminating the questionable data 
from consideration.   
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PROCEDURE 2.1 

INSTRUMENTATION: CALIBRATION & QUALITY CONTROL 
 
 
1.0 PURPOSE 
 

1.1 To describe the general approach to calibration and quality control checks of 
survey instruments. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure. 

 
3.0 PROCEDURE 
 

3.1 Calibration 
 

3.1.1 Instruments to be used for quantitative measurements are source calibrated 
a minimum of every twelve months; more frequent calibration may be 
necessary for some projects or applications to satisfy requirements of the 
responsible regulatory agency or following repair of the instrument.  
Exception: A properly calibrated Pressurized Ionization Chamber may be 
used as a secondary standard to calibrate response of a gamma detector, 
relative to true exposure rate (refer to Procedure 2.5). 

 
3.1.2 Calibration is to be performed with standards traceable to the National 

Institute of Standards and Technology (NIST) or other industry recognized 
standards organizations. 

 
3.1.3 Records will be maintained for each detector and readout instrument, 

detailing the calibration and maintenance history.  Originals of calibration 
records are to be maintained at the Knoxville, Tennessee facility; however, 
copies should accompany instruments to the field measurement location. 

 
3.1.4 Calibration will be performed by the instrument manufacturer or other 

outside organization.  A&A will provide directions/specifications for 
calibration by outside agencies.  An exception to manufacturer calibration 
is calibration of gamma detectors, using a pressurized ionization chamber 
(see Procedure 2.5).  Calibration for response of surface contamination  
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monitors to radionuclides or radionuclide mixtures for which commercial 
calibration services are not available or practical may necessitate in-house 
determination of source response or theoretical calculation of response, 
based on estimated parameters, e.g., from draft NUREG-1507.  If in-house 
calibration is performed, detailed procedures will be developed, approved 
by the Field Survey Resources Committee, and placed in the appropriate 
project file. 

3.1.5 Instruments, such as a pressurized ionization chamber, may be calibrated 
as a detector/readout combination; if calibrated in this manner, 
quantitative measurements are made only with the components and 
parameters for which the combination was calibrated. 

3.1.6 Detectors and readouts, which are individual pieces of equipment, are 
usually calibrated separately; however, a calibrated detector may be used 
with various calibrated readout instruments, even if a specific source 
calibration of the combination has not been performed.  To enable such 
use, the baseline response of the calibrated detector to a designated check 
source is determined immediately after return of the detector from 
calibration, using a readout instrument (for which the calibration is also 
current) with the operating parameters, e.g., high voltage and threshold 
(input discriminator), set according to those parameters at which the 
detector was calibrated. 
Where possible, for an analog readout instrument, select a scale on which 
the source will provide a reading of between half- and full-scale; for an 
integrating digital readout instrument select a count time which will result 
in accumulation of at least 10,000 counts.  Determine and record on the 
appropriate form, the gross and net instrument response on the Baseline 
Response record form.  For instruments that will be operated in the scaler 
mode, repeat the determination ten times and calculate the average; one 
reading is recorded for instruments to be operated in the ratemeter mode.  
A range of ± 20 % of that response to the designated source is established 
as the criterion for evaluating acceptance of other readouts (with properly 
set operating parameters) with that detector.  Each detector/readout 
combination, which satisfies the acceptance criterion for the designated 
baseline check source may be assumed to be responding with the 
efficiency established for the detector.  This record is filed with other 
detector response, calibration, and maintenance information. 

 
3.2 Quality Control Check 

 
3.2.1 Equipment 
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3.2.1.1 Instrument (detector and/or readout) 

 
3.2.1.2 Cables 

 
3.2.1.3  Check source 

 
3.2.1.4 Pulse generator (Ludlum Measurements, Inc. Model 500) 

3.2.1.5 Calibration documents 

3.2.1.6 Forms for Baseline Detector Response and Instrument QC Check 

3.2.2 Procedure 
 

3.2.2.1 This procedure is applicable to all field survey instruments. 

3.2.2.2 Quality control checks are performed prior to sending 
instruments to the field, at the beginning and end of each day of 
data acquisition, upon return of the instrument from a field 
assignment, at any time instrument factors (batteries, cables, 
operating parameters, etc.) which could effect the instrument 
response are altered, and whenever the performance of an 
instrument is in question. 

3.2.2.3 Assure that the baseline response has been established, that the 
response to the check source has been determined, and that the 
response was satisfactory (refer to Step 3.1.6). 

3.2.2.4 All equipment associated with instrument operation (e.g., tubing, 
flow meters, collimators, headphones, etc.) should be in place when 
testing response to assure proper operation of the complete system. 

3.2.2.5 Turn the instrument on and check batteries.  Record result on 
Instrument QC check form; replace batteries and repeat test, if 
necessary. 

3.2.2.6 Check high voltage, threshold, and other operating parameters; 
record values and, if necessary, adjust parameters to 
predetermined values and repeat checks.  For some instruments it 
will be necessary to use the Ludlum Pulse Generator to 
determine and adjust the operating parameters. 
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3.2.2.7 Determine and record the instruments’ baseline responses.  The 

site-specific baselines will be determined at each site at a 
location selected by the Site Survey.  Typical baseline instrument 
responses are as follows: 

 
Table 2.1-1  Expected Baseline Instrument Responses 

Instrument/Detector Typical Baseline Response 
Baseline Responses 
in Bridgeton Trailer 

Ludlum Model 19 5 to 15 µR/h 5 to 7 µR/h 
Bicron Microrem meter 3 to 10 µrem/h - 

Ludlum Mo 12 w/ Mo 44-2 700 to 2,400 counts/min 1,000 to 1,300 counts/min 
Ludlum Mo 2221 w/ Mo 44-10 4,000 to 14,000 counts/min 4,000 to 5,100 counts/min 
Ludlum Mo 2221 w/ Mo 44-20 7,000 to 23,000 counts/min 10,000 to 14,000 counts/min 

Ludlum Mo12 w/ Mo 43-5 0 to 8 counts/min 0 to 5 counts/min 
Ludlum Mo12 w/ Mo 44-9 20 to 60 counts/min 25 to 50 counts/min 

 

3.2.2.8 Place the baseline check source in contact with the detector and 
determine and record the analog or integrated digital response, as 
appropriate.  Calculate the net response and compare with the 
previously established acceptable baseline response range.  If the 
source falls within that range, the instrument may be considered 
to be operating properly.  If the response does not fall within the 
acceptable range, the instrument should not be used for 
quantitative measurements unless a thorough evaluation justifies 
otherwise. 

 
3.2.2.9 If the instrument response to the baseline source is acceptable, 

select a QC check source and place the appropriate surface in 
contact with the designated location on the detector or 
instrument. Turn on the audible output to confirm its operation. 

 
3.2.2.10 Where possible, for an analog readout instrument, select a scale 

on which the QC check source will provide a reading of between 
half- and full-scale; for an integrating digital readout instrument 
select a count time which will result in accumulation of at least 
10,000 counts.  Determine and record the gross and net 
instrument response on the appropriate form.  For instruments 
that will be operated in the scaler mode, repeat the determination 
ten times and calculate the average; one reading is recorded for 
instrument to be operated in the ratemeter mode. Calculate and  
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enter the range of acceptable instrument response as the average 
± 20%. 

3.2.2.11 To check response of the instrument, relative to the 
predetermined acceptable QC response range, place the source 
at the designated source test position and determine and record 
the analog or integrated digital response, as appropriate.  
Calculate the net response and compare with the previously 
established acceptable response range.  If the source falls with 
that range, the instrument may be considered to be operating 
properly.  If the response does not fall within the acceptable 
range, data recorded since the previous acceptable test should be 
considered questionable, and not used for quantitative purposes, 
unless a thorough evaluation justifies otherwise.
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PROCEDURE 2.2 

SURFACE SCANNING 
 
 
1.0 PURPOSE 
 

1.1 To provide a method for identifying areas of elevated direct radiation  
 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure. 

 
3.0 PROCEDURE 

 
3.1 Surfaces are scanned to determine the level of gross activity present.  Action 

levels are determined based on guidelines established for each site and serve as 
indicators that further investigation is necessary.  Scans are conducted for all 
radionuclides potentially present based on the site history.  Monitoring for the 
unexpected is also recommended. 

  
3.2 Surface Scanning 

 
3.2.1 Equipment 

 
3.2.1.1 Ratemeter-scaler:  Model 3 or Model 2221, Ludlum 

Measurements, Inc. or equivalent, equipped with audible 
speaker 

 
3.2.1.2 Detector: Selected detectors are indicated below.  

Equivalent detectors are also acceptable 
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Activity 

 
Detector Type 

 
Model 

 
alpha 

 
ZnS scintillator 

 
Ludlum 43-1, Eberline AC3-7 or AC3-8 

 
 

 
gas proportional 

 
Ludlum 43-68, Ludlum 239-1 

 
beta 

 
gas proportional 

 
Ludlum 43-68, Ludlum 239-1 

 
alpha-beta 

 
gas proportional 

 
Ludlum 43-68, Ludlum 239-1 

 
beta-gamma 

 
Geiger-Mueller 

 
Ludlum 44-9, Eberline HP-260 

 
gamma 

 
NaI scintillator 

 
Ludlum 44-2, Eberline PG-2 or SPA-3 

 
3.2.1.3 Cables 
 
3.2.1.4 Check sources 
 
3.2.1.5 Record forms 

 
3.2.2 Quality Control Check 

 
3.2.2.1  Assemble instrument, turn on, check battery, and 

adjust high voltage and threshold, if necessary.  Check 
background and check source responses.  Follow 
procedures described in Procedure 2.1. 

 
3.2.3 Scanning 

 
3.2.3.1 Set the instrument for 'FAST' response, where possible.  

Headphone use is recommended for scanning. 
 

3.2.3.2 Pass the detector slowly over the surface.  The detector 
should be kept as close to the surface as conditions allow.  
Gamma scanning is usually performed by moving the 
detector from side to side in front of the body while 
progressing at the speed of a slow walk. The speed of 
detector movement over the surface and rate at which 
surveyor advances across the surface will vary depending 
upon the radionuclide of concern and the experience of the 
surveyor; the typical advancing speed is 0.5 to 1.0 meter  
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per second.  When scanning for alpha or beta activity, the 
detector is typically moved about one detector width per 
second. 

 
3.2.3.3 Note increases in count rate as indicated by the audible 

meter output.  Compare count rates to the established site 
action level (see Procedure 2.3, Part 3.3.1). 

 
3.2.3.4 Mark areas that meet or exceed action levels using survey 

flags for open land areas and grease pencil, paint, chalk or 
other appropriate method for other surfaces.  Further 
investigation may be necessary at these locations. 

 
3.2.3.5 Continue traversing the area at intervals appropriate for the 

percent coverage specified.  This will vary depending upon 
the site's radiological history, contamination potential, and 
findings as the survey progresses. 

 
3.2.3.6 After a specific area (usually a grid block or grid line) has 

been scanned, map the dimensions of any areas of concern; 
record locations and levels of ambient gamma radiation and 
elevated gamma radiation on the appropriate record form. 
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  PROCEDURE 2.3 

DIRECT RADIATION MEASUREMENT 
 
 
1.0 PURPOSE 
 

1.1 To describe the method for measuring total alpha and beta radiation levels on 
equipment and building surfaces. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure.   

 
3.0 PROCEDURE 
 

3.1 Equipment 
 

3.1.1 Ratemeter-scaler:  Model 3, Model 2220 or 2221, Ludlum Instrument 
Corporation; or equivalent 

 
3.1.2 Detector: Selected detectors are listed below:  Equivalent detectors are 

also acceptable 
 

 
Activity 

 
Detector Type 

 
Model 

 
alpha 

 
ZnS scintillator 

 
Ludlum 43-1 or 43-5, Eberline AC3-7 or AC3-8 

 
 

 
gas proportional 

 
Ludlum 43-68 

 
beta 

 
Geiger-Mueller 

 
Ludlum 44-9, Eberline HP-260 

 
 

 
gas proportional 

 
Ludlum 43-68 

 
 

3.1.3 Cables 
 

3.1.4 Check source 
 

3.1.5 Record forms 
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3.2 Quality Control Check 

 
3.2.1 Assemble instrument, turn on, check battery, and adjust high voltage and 

threshold, if necessary.   
3.2.2 Check background and check source responses.  Follow the procedures 

described in Procedure 2.1. 
 

3.3 Direct Measurement 
 

3.3.1     When applicable, team members performing instrument checks will  
calculate the average and maximum "field action levels" for instrument 
combination based on the specific site criteria and background. 

 
 Action level (cpm) = [site criteria (dpm/100 cm2) x E x G x T] + B 

 
 T = count time (minutes) 
 E = operating efficiency (counts/disintegration) 
 G = geometry   (total detector area (cm2)/100) 

  
               Total Area Active Area 

 43-5 detector area =    80 cm2          60 cm2 
 43-1 detector area =    80 cm2        50 cm2 
 43-68 detector area =  126 cm2        100 cm2 

     44-9 detector area =     20 cm2         15.5 cm2 
 HP-260 detector area =         20 cm2         15.5 cm2  

 
 B = background (cpm) 

 
A field count at or above this value indicates that further investigation 
in this location is necessary. 

 
 NOTE:  For a particular site, the action level may be established as any     
activity exceeding background. 

 
 3.3.2 Select an appropriate counting time.  A counting time is desired which 

will achieve a minimum detectable activity (see Procedure 4.2) value 
less than 50% of the applicable criteria.  For most radionuclides a        
1-minute count, using the instruments listed above, is adequate to 
achieve this sensitivity.  For radionuclides having guidelines of 5000 
dpm/100 cm2, average and 15,000 dpm/100 cm2, maximum, 0.5 minute 
counting times may be acceptable. 
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 3.3.3 Place the detector face in contact with the surface to be surveyed.  The 
detector face is typically constructed of a very thin and fragile material, 
so care must be exercised to avoid damage by rough surfaces or sharp 
objects.  (Scans should have been performed, prior to this point, to 
identify representative locations and locations of elevated direct surface 
radiation for measurement.) 

 
 3.3.4 Set the meter timer switch, press the count-reset button, and accumulate 

the count events until the meter display indicates that the count cycle is 
complete. 

 
 3.3.5 Record the count and time on the appropriate record form. 

 
 3.3.6 If the location has a surface activity level above background, the area 

around the measurement locations should be scanned to determine the 
homogeneity of the measured activity level in the area. Dimensions and 
activity levels of inhomogeneities should be documented on the 
appropriate record form. 

 
 3.3.7 The surface activity may be calculated according to Procedure 4.3.
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PROCEDURE 2.4 

GAMMA RADIATION (EXPOSURE RATE) MEASUREMENT 
 
 
1.0 PURPOSE 
 

1.1 To describe the method for measuring external gamma radiation levels in 
buildings and over ground surfaces. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure. 

 
3.0 PROCEDURE 
 

3.1 Pressurized Ion Chamber (PIC) 
 

3.1.1 Equipment 
 

3.1.1.1    Pressurized Ion Chamber:  Model RSS-11, Model RSS-112,  or 
Model RSS-1011, Reuter Stokes Co., or equivalent 

 
3.1.1.2    Gamma-sensitive survey instrument (refer to Section 3.2 of this 

procedure 
 

3.1.1.3  Tripod 
 

3.1.1.4  Check sources 
 

3.1.1.5  Record forms 
 

3.1.2 Quality Control Check 
 

3.1.2.1    Assemble instrument, turn on, check batteries, and allow to 
stabilize approximately 10 minutes.  Check background 
level and response to the gamma check source.   

  Follow procedures described in Procedure 2.1. 
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3.1.2.2  An action level may be established by the SSM, based on 

the exposure rate guidelines that have been established for 
the site.  For a particular site the action level may be 
established as any activity exceeding background.  A field 
measurement at or above this value indicates that further 
investigation at this location is necessary. 

 
3.1.3 Measurements 

 
3.1.3.1  Adjust the tripod to place the center of the detector 

chamber approximately 1 meter above the surface. 
 

3.1.3.2  Place the readout unit several meters from the detector to 
minimize shielding by the readout housing and maintain a 
distance of several meters from the detector to prevent 
effects on the exposure rate, due to shielding and/or natural 
body activity.  Allow the PIC to stabilize approximately 5 
minutes after moving. 

 
3.1.3.3  Following the instructions provided in the manufacturer's  

      operating manual, obtain a series of 10 consecutive rate  
      readings or integrate the exposure over a predetermined  
      time.  The method to be used will be established by the PM. 
 

3.2 Scintillator 
 

3.2.1 Equipment 
 

3.2.1.1  Ratemeter:  Model 3, Ludlum Measurements, Inc.; or 
equivalent 

 
3.2.1.2  Sodium iodide detector:  Model 44-2, Ludlum 

Measurements, Inc.; Model SPA-3 or PG-2, Eberline 
Instrument Corporation; or equivalent 

 
3.2.1.3    Micro R Meter: Model 19, Ludlum Measurements, Inc.; Micro 

Rem Meter, Harshaw Bicron Radiation Measurement 
Products, or equivalent 

 
3.2.1.4    Cables 
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3.2.1.5  Check sources 

 
3.2.1.6  Record forms 

 
3.2.2 Quality Control Check 

 
3.2.2.1  Assemble instrument, turn on, check batteries, and adjust 

high voltage, if necessary.  Check background and check 
source count rates.  Follow procedures described in 
Procedure 2.1. 

 
3.2.3 Measurements 

 
3.2.3.1  Place the detector at the position where the measurement is 

desired. 
 

3.2.3.2  Allow the meter to stabilize and observe the meter 
response; if necessary, switch the range selector to obtain 
the maximum fraction of full-scale meter deflection 
possible. 

 
3.2.3.3  Record the average response rate on the appropriate record 

form. 
 

3.2.3.4  The observed response may be converted to exposure rate 
(µR/h) using factors determined by correlation with the 
Pressurized Ion Chamber (see Procedure 2.5).
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PROCEDURE 2.7 

MONITORING PERSONNEL AND EQUIPMENT FOR RADIOACTIVE 
CONTAMINATION 

 
 

1.0 PURPOSE 
 

1.1 To describe the general approach for monitoring personnel and equipment for 
radioactive contamination. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented.  

  
2.2 Survey team members are responsible for following this procedure.   

 
3.0 PROCEDURE 
 

3.1 Upon exiting potentially contaminated areas, monitoring of clothing and exposed 
skin surfaces will be performed.  Equipment and materials will also be monitored 
and shown to be free of contamination before release for use without radiological 
restrictions or controls. 

 
3.2 Equipment 

 
3.2.1 Ratemeter-scaler:  Model 3 or Model 2221, Ludlum Measurements, Inc.; 

or equivalent, equipped with audible speaker or headphones. 
 

3.2.2 Detector: Selected detectors are indicated below.  Equivalent detectors are 
also acceptable. 
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Activity 

 
Detector Type 

 
Model 

 
Alpha 

 
ZnS scintillator 

 
Ludlum 43-1 or 43-5, Eberline AC3-7 or AC3-8 

 
 

 
Gas proportional 

 
Ludlum 43-68, Ludlum 239-1 

 
Beta 

 
Gas proportional 

 
Ludlum 43-68, Ludlum 239-1 

 
 

 
Geiger-Mueller 

 
Ludlum 44-9, Eberline HP-260 

 
 

3.2.3 Instrument cables 
 

3.2.4 Check sources  
 

3.2.5 Record Forms and/or field logbook  
 

3.3 Quality Control Check 
 

Assemble instrument, turn on, check battery, and adjust high voltage and   
  threshold, if necessary.  Check background and source responses     
  following Procedure 2.1. 
 

3.4 Surface Scanning   
 

3.4.1    Headphones or other audible signal operating modes are used for 
scanning. 

 
3.4.2 Set the instrument response for "FAST", response where possible. 

 
3.4.3 Pass the detector slowly over the surface.  The detector should be kept as 

close to the surface as conditions allow.  The speed of detector movement 
will vary depending upon the radionuclide of concern and the experience 
of the surveyor.  While scanning for alpha or beta activity, the detector is 
typically moved about one detector width per second.  

 
3.4.5 Note increases in count rate as indicated by the audible meter output.  

Identifiable increases in the audible response suggest possible 
contamination and should be resurveyed at a slower rate to confirm 
findings. 
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3.5 Personnel Monitoring 

 
3.5.1 When monitoring for skin or clothing contamination, give particular 

attention to the hands, shoes, pant and shirt cuffs, knees, and other 
surfaces which have a high likelihood of contamination. 

 
3.5.2 If there is detectable contamination, it should be removed as directed by 

the Health and Safety Committee (HSC) Chairperson.  Decontamination 
guidance will be provided in the Survey Work Plan.  The Site Safety  
Officer will implement decontamination or other contamination control 
actions at the project site. 
 

3.6 Equipment Monitoring 
 

3.6.1 For equipment surveys, attention should be given to monitoring cracks, 
openings, joints, and other areas where contamination might accumulate. 

 
3.6.2 Measure levels of total and removable surface contamination (see 

Procedures 2.3 and 3.6) at locations of elevated direct radiation identified 
by the scan and at additional representative surface locations. 

 
3.6.3 Acceptable surface contamination levels will be established on a project-

specific basis, with details, including decontamination instructions, 
provided in the Survey Work Plan. 

 
3.7 Document results of contamination surveys in field records.
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PROCEDURE 2.8 

PREPARING SAMPLES FOR TRANSPORTATION 
 
 
1.0 PURPOSE 
 

1.1 To provide guidance for preparing samples for transportation to assure regulatory 
compliance. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure. 
 
2.3 The Health and Safety Committee will assist in preparing appropriate criteria for 

potential shipments, including specific radiation action levels at appropriate 
distances from the container’s surface. 

 
3.0 PROCEDURE 
 

3.1 Overview of regulations:  Regulations for transportation of samples containing 
small quantities of radioactivity are set forth in 49 CFR 173, Subpart I.  The 
regulations take a graded approach, and shipments containing greater radioactivity 
will generally be required to follow more stringent shipping requirements 
 
For transportation purposes, radioactive material is defined in 49 CFR 173.403 as 
“… any material containing radionuclides where both the activity concentration 
and the total activity in the consignment exceed the values specified in the table in 
§173.436 or values derived according to the instructions in §173.433.”  These 
activities are reproduced in Table 2.8-1 for a subset of radionuclides. 

 
It is important to note that 49 CFR 173.401(b)(4) states that Subpart I does not 
apply to “…(n)atural material and ores containing naturally occurring 
radionuclides which are not intended to be processed for use of these 
radionuclides, provided the activity concentration of the material does not exceed 
10 times the values specified in §173.436.” 

 
3.2 Applicability and Additional Considerations:  For the purpose of shipping, most 

samples collected from environmental media, are expected to be either excepted, 
or classified as non-radioactive for shipping purposes.  If the sample shipment 
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exceeds the limits specified in Table 2.8-1, this procedure does not apply, and 
special handling will be required. 

 
In addition to requirements imposed by transportation regulations, the analytical 
laboratory or other receiver of the shipped samples may have further restrictions 
or requirements which must be considered in preparation of the shipment. 

 
The Health and Safety Committee will assist in preparing appropriate criteria for 
potential shipments, including specific radiation action levels at the container 
surface, at 30 cm from the surface, and at 1 m from the surface.  Special 
packaging and labeling instructions will also be developed. This information will 
be incorporated into the Survey Work Plan. 

 
3.3 The following is the process for preparing samples for transportation:  

3.3.1 Select an appropriate outer container for the samples.  The container must 
be strong and capable of retaining contents during conditions normally 
incident to transportation.  A typical container used by A&A is a 48 quart 
plastic cooler. 

3.3.2 Place a plastic liner inside the container.  A plastic garbage bag works 
well. 

3.3.3 Place the samples into the lined container.  Do not exceed a net sample 
weight (including the individual sample containers) of 29 kg. 

3.3.4 Scan the outside of the loaded container with a gamma detector 
(Procedure 2.2) to determine the location of the maximum radiation level. 

3.3.5 Measure the radiation level (see Procedure 2.4) at a distance of 30 cm 
from the location on the container identified in Step 3.3.  Record the 
results on the sample chain of custody form. 

3.3.6 Compare the measurement obtained with the exposure rate action levels 
provided in the Survey Work Plan.  If the radiation levels satisfy the 
criteria, the shipment is excepted from all manifesting and labeling 
requirements.2  Contact the HSC Chairperson or the project manager if the 
package still does not meet the specified action levels. 

3.3.7 Mark the outside of the inner lining with the UN identification number 
UN2910.  This can be hand written using a black marker. 

3.3.8 Fill spaces in the container liner with packing material to restrict sample 
movement during transport.  If the container includes any freestanding 

                                                 
2 For certain radionuclides, this concentration limit can be demonstrated by measurement of the direct radiation level 
associated with the package.  For example, if the contaminant is oil-field NORM, calculations and experience have 
shown that the activity concentration limit will be satisfied if the direct radiation level at 30 cm from the package 
exterior (assuming a typical 48 quart cooler, used by A&A for sample shipping) is less than 20µR/h (or 20 µrem/h), 
above background.  For other radionuclides, the relationship between concentration and direct radiation level may 
differ from that of Ra-226, and appropriate decision levels must therefore be established for each project. 
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liquids, include twice the sufficient absorbent material to absorb the liquid 
contents, in case of leakage. 

3.3.9 Seal the inner plastic liner in a manner that leaves the UN number clearly 
visible. 

3.3.10 Place the Chain-of-Custody form and other paperwork on top of the inner 
liner. 

3.3.11 Close and seal the outer container. 
3.3.12 Complete shipping papers.  If the package is "Exempt", shipping papers 

are the same as if the shipment did not contain radioactive material. 
3.3.13 Attach the shipping papers and initiate the shipment. 
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Table 2.8-1 Table of Exempt Material Activity Concentrations and Exempt 

Consignment Activity Limits Found in 49 CFR 173  

 Symbol of radionuclide 2 

Activity 
concentration 
for exempt 

material 
(pCi/g) 

Parent 
radionuclide’s 

average activity 
concentration in 
exempt package  

(pCi/g) 3,4 

Activity limit 
for exempt 

consignment 
(pCi) 

Activity limit 
of parent 

radionuclide  
for exempt 

consignment 
(pCi) 3,4 

Am-241 27 27 2.7E+5 2.7E+5 
C-14 2.7E+5 270000 2.7E+8 2.7E+8 
Co-60 270 270 2.7E+6 2.7E+6 
Cs-137 (b) 270 135 2.7E+5 1.4E+5 
K-40 2700 2700 (27000) 2.7E+7 3E+7 (3E+8) 
Pb-210 (b) 270 90 (900) 2.7E+5 9E+4 (9E+5) 
NORM scale 270 30 (300) 2.7E+5 2E+4 (2E+5) 
Ra-224 (b) 270 45 (450) 2.7E+6 5E+5 (5E+6) 
Ra-226 (b) 270 30 (300) 2.7E+5 3E+4 (3E+5) 
Ra-228 (b) 270 135 (1350) 2.7E+6 1E+6 (1E+7) 
Rb(nat) 2.7E+5 3E+5 (3E+6) 2.7E+8 3E+8 (3E+9) 
Sr-90 (b) 2700 1350 2.7E+5 1.4E+5 
Th-228 (b) 27 4 (39) 2.7E+5 4E+4 (4E+5) 
Th-230 27 27 (270) 2.7E+5 3E+5 (3E+6) 
Th-232 270 135 (1350) 2.7E+5 1E+5 (1E+6) 
Th (nat) (b) 27 3 (27) 2.7E+4 3E+3 (3E+4) 
U (nat) (b) 27 2 (19) 2.7E+4 2E+3 (2E+4) 
U (enriched to 20% or less)(g) 27 27 2.7E+4 2.7E+4 
U (dep) 27 27 2.7E+4 2.7E+4 

 
1 69 FR 3685, Jan 26, 2004 
2 +D indicates the sum of the activities of the parent and specified daughters should be compared to exempt 

values  
3 Derived values account for presence of daughters and incorporate 10x modifier for natural origin, if 

applicable. 
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PROCEDURE 2.9 

SETTING INSTRUMENT HIGH VOLTAGE AND INPUT SENSITIVITY 
 
 

1.0 PURPOSE 
 

1.1 To describe the procedure for adjusting detector high voltage and input sensitivity 
(also known as threshold or discriminator setting) on portable radiological survey 
instruments (ratemeters/scalers). 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure. 

 
3.0 PROCEDURE 
 

3.1 Radiation detectors and portable readout instruments (i.e., ratemeters/scalers) may 
be calibrated separately (see Procedure 2.1).  Detectors may then be used with 
various readout instruments, if the operating parameters, i.e., detector high 
voltage and instrument input sensitivity, are consistent with those used for the 
detector calibration, and if the response of the detector/instrument combination is 
within +/- 20% of the expected response, as determined in accordance with 
Procedure 2.1.  

 
3.2 Equipment 

 
3.2.1 Pulser: Model 500-1, Ludlum Measurements, Inc.; or equivalent 

3.2.2 Cable: with MHV-C or other connectors, appropriate for pulser and 
instrument 

3.2.3 Portable survey instruments: Ludlum Measurements, Inc.; Models 3, 12, 
2221, 2350, or equivalent 

3.2.4 Instrument and detector labels 

3.2.5 Calibration records for the detector 
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3.3 Procedure 

3.3.1 Instruments without high voltage and/or input threshold display and 
integral adjustment capabilities: 

 
3.3.1.1 Remove the instrument case or cover plate to access adjustments     

for high voltage and threshold. 
 
3.3.1.2 Plug in the pulser and turn it “On”.   
 
3.3.1.3 Set the pulser polarity to “neg” (negative). 
 
3.3.1.4 Set the “Amplitude” switch to 50 MV and adjust the “Lo/Hi” 

tuning control till the analog meter on the pulser indicates 1; with 
these settings, the pulse amplitude is 10 millivolts. 

 
3.3.1.5 Set the “Multiplier” switch to 10 and adjust the “coarse” 

approximately 500; with these settings, the pulse rate is 
approximately 5000 counts/minute, i.e., the digital display value 
times the multiplier factor.  

 
3.3.1.6 Turn the pulser “Off”. 
 
3.3.1.7 Connect the instrument input to the pulser, at the “Pulse Out” 

connector on the pulser front panel. 
 
3.3.1.8 Turn on the pulser and instrument. 
 
3.3.1.9 Determine, from the detector calibration records, the high 

voltage and threshold settings at which the detector calibration 
was performed.  This information should also be indicated on a 
label, affixed to the detector. 

 
3.3.1.10 Note the digital High Voltage meter; adjust the instrument high 

voltage adjustment until the value displayed on the meter agrees 
with that indicated on the detector calibration documents.  

 
3.3.1.11 Adjust the amplitude of the pulse, using the “Amplitude” switch 

and the “Lo/Hi” tuning control, to attain the value given in the 
calibration documents for this detector. 
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3.3.1.12 Adjust the instrument threshold to the highest setting at which 
the count-rate indicated by the instrument agrees with the pulser 
output setting (see step 3.2.5); any further increase in the input 
threshold adjustment beyond this point should result in a 
reduction in the instrument count-rate. 

3.3.1.13 Turn the pulser and instrument off; disconnect the instrument 
from the pulser; and replace the instrument adjustments cover. 

3.3.1.14 Place a label on the instrument, indicating the current voltage and 
threshold settings. 

3.3.1.15 Proceed with the checkout/quality control activities as described 
in Procedure 2.1. 

3.3.2  Instruments with built-in high voltage and/or input threshold display and 
adjustment: 

3.3.2.1 Remove the instrument case or cover plate to access the 
adjustments for high voltage and threshold. 

3.3.2.2 Determine the appropriate high voltage and input sensitivity 
settings for the detector from the detector calibration records. 

3.3.2.3 Following the procedures, described in the instrument operating 
manual, adjust the high voltage and input sensitivity to the 
desired values.  

3.3.2.4 Turn the instrument off and replace the instrument case or 
adjustments cover. 

3.3.2.5 Place a label on the instrument, indicating the current voltage and 
threshold settings. 

3.3.2.6 Proceed with the checkout/quality control activities as described 
in Procedure 2.1.
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PROCEDURE 3.3 
SOIL SAMPLING 

 
 
1.0 PURPOSE 
 

To describe the procedures for collecting soil samples. 
 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team members are responsible for following this procedure. 

 
3.0 EQUIPMENT 
 

3.1 Digging implement:  garden trowel, shovel, spoons, post-hole digger, etc 
 

3.2 Special sampling apparatus (cup cutter, shelby tube, metal or plastic tube, etc.) as 
required 

 
3.3 Drilling equipment: drilling rig, portable motorized auger, manual auger 

 
3.4 Subsurface sampling apparatus: split-spoon sampler, shelby tube sampler 

 
3.5 Sample containers 

 
3.6 Tape 

 
3.7 Indelible pen 

 
3.8 Labels and security seals 

 
3.9 Equipment cleaning supplies, as appropriate 

 
3.10 Record forms and/or logbook 
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4.0 PROCEDURE 
 

4.1 NOTE: Typically, soil contamination criteria for radionuclides are applicable to 
the average concentration in 15 cm layers of soil, therefore, the sampling 
protocols described here are based on sampling 15 cm increments.  The method 
used to sample soil will depend on the specific application and objective.  
Therefore, several techniques are described in this procedure and selection will be 
on a site-specific basis. Special situations (e.g., evaluating trends or airborne 
deposition, determining near-surface contamination profiles, and measuring 
non-radiological contaminants, necessitate special sampling procedures.  These 
special situations are evaluated and incorporated into site specific survey plans as 
the need arises. 

 
4.1.1 Direct surface and 1 meter gamma radiation measurements may be 

performed at each location before initiating sampling.  This will identify 
the presence of gross radionuclide contamination that will require special 
handling and equipment cleanup procedures.  If contamination is 
suspected, a beta-gamma "open" and "closed" measurement may also be 
desired before sampling begins. 

 
4.2 Surface Soil  

 
4.2.1 Loosen the soil at the selected sampling location to a depth of 15 cm, 

using a trowel or other digging implement. 
 

4.2.2 Remove large rocks, vegetation, and foreign objects (these items may also 
be collected as separate samples, if appropriate). 

 
4.2.3 Place approximately 1 kg of this soil into the sample container.  If it is not 

possible to reach a depth of 15 cm using a hand tool (i.e. trowel or shovel) 
1 kilogram of soil should be collected from the accessible depth.  The 
actual depth should be recorded on the sample container and the 
appropriate record form. 

 
4.2.4 Seal the bag using a twist-tie, cap, and tape the cap in place (or tie the 

sample bag strings). 
 

4.2.5 Label and secure the sample container in accordance with Procedures 3.7 
and 3.8.  Record pertinent information on the Chain-of-Custody Form. 

 
4.2.6 Record sample identification, location, and other pertinent data on 

appropriate record forms, maps, drawings, and/or site logbook. 
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4.2.7 If the location has been identified as having elevated activity, a 

measurement should be obtained after the sample is collected to determine 
the possibility of contamination at a depth greater than 15 centimeters.  If 
a subsurface sample is deemed necessary, refer to the appropriate section 
below. 

 
4.2.8 Clean sampling tools, as necessary, according to the procedure in the 

Quality Assurance Plan, before proceeding with further sampling. 
 

4.3 Subsurface Soil (Option 1) 
 

4.3.1 Procedure applicable to depths of approximately 3 m when boreholes or 
trenches have been dug and remain uncollapsed or do not contain water. 

 
4.3.2 When direct radiation measurements are required (surface and borehole 

logging) they are to be performed prior to sample collection in order to 
identify the presence of gross radionuclide contamination requiring special 
handling or cleanup (see the Quality Assurance Plan and/or Health and 
Safety Plan). If borehole logging is to be done it should be completed 
before sampling begins (see Procedure 2.6). 

 
4.3.3 Place a plastic bag liner into the downhole sampler and secure with a large 

rubber band. 
 

4.3.4 Lower the sampling tool to the desired depth in the borehole or trench. 
 

4.3.5 Scrape the inside borehole or trench wall with the toothed edge of the tool 
until approximately 1 kg of sample is collected. 

 
4.3.6 Transfer the plastic bag and sample into the container. 

 
4.3.7 Seal the bag using a twist-tie, cap, and tape the cap in place (or tie sample 

bag ties). 
 

4.3.8 Label and secure the sample container in accordance with Procedures 3.7 
and 3.8.  Record pertinent information on the Chain-of-Custody Form. 

 
4.3.9 Record sample identification, location, depth, and other pertinent data on 

the appropriate record forms, map, drawing, and/or site logbook. 
 

4.3.10 Clean sampling tools, as necessary, in accordance with instructions in the 
Quality Assurance Plan, before proceeding with further sample collection. 
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4.4 Fixed Geometry and Subsurface Soil (Option 2) 

 
4.4.1 This procedure is appropriate for sampling at depths exceeding 3 m, in 

boreholes where walls do not remain intact or that fill with water and in 
situations where it is necessary to retain the orientation of the sample.  An 
example where the latter may be the case, would be when it was necessary 
to analyze segmented aliquots to determine radionuclide concentrations as 
a function of depth.  This approach could incorporate surface sampling as 
well as subsurface sampling. 

 
4.4.2 If necessary, drill the borehole to the desired sampling depth using an 

auger. 
 

4.4.3 Drive a split-spoon, shelby tube, or similar design sample collector 
through the specified sampling depth. 

 
4.4.4 Withdraw the collecting device; the collected core may be removed at this 

time. 
 

4.4.5 If the collected core is removed, place the entire core, or a portion of the 
core, into a sample container.  The core may be split into multiple 
segments, representing different sampling depths.  If the core is to remain 
in the sampling device, the ends are sealed and the orientation noted. 

 
4.4.6 Label and secure the sample container in accordance with Procedures 3.7 

and 3.8.  Record pertinent information on the Chain-of-Custody Form. 
 

4.4.7 Record sample identification, location, depth, and other pertinent data on 
the appropriate record forms, map, drawing, and/or site logbook. 

 
4.4.8 Monitor the sample hole to determine activity level.  If the activity level is 

elevated, it may be desirable to repeat items 4.4.1- 4.4.6.  If the activity 
level has dropped to background, record the measurement and monitor the 
area, including personnel and equipment, to determine the extent of 
decontamination that may be necessary. 

 
4.4.9 Clean sampling tools, as necessary, in accordance with instructions in the 

Quality Assurance Plan, before proceeding with further sample collection. 
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PROCEDURE 3.4 

VEGETATION SAMPLING 
 
 
1.0 PURPOSE 
 

To describe the method for collecting samples of vegetation. 
 
2.0 RESPONSIBILITIES  
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented.  

 
2.2 Survey team members are responsible for following this procedure.  

 
3.0 EQUIPMENT 
 

3.1 Knife, shears, or similar cutting tool  
 

3.2 Plastic bags 
 

3.3 Burlap bags 
 

3.4 Tape  
 

3.5 Baggage tags  
 

3.6 Labels and security seals  
 

3.7 Indelible pen 
 

3.8 Record forms  
 

3.9 Cleaning supplies, as appropriate   
 
4.0 PROCEDURE 
 

4.1 Cut vegetation of desired type from selected location as close as possible to the 
surface.  Attempt to avoid collecting soil. 

 
4.2 Collect a total of approximately 1 kilogram of vegetation.  
 



Procedure 3.4 
Effective Date: 03/02/98 
Revision No: 1 
Page 2 of  2 

 
 
 

 
4.3 Place the sample in a plastic bag (if water is to be retained in the vegetation) or 

burlap bag (if vegetation is acceptable dry).  
 

4.4 Secure the top of the bag with masking tape. 
 

4.5 Attach a baggage tag. 
 

4.6 Label and secure in accordance with Procedure 3.7 and the Chain-of-Custody 
Procedure 3.8.  Record information on the appropriate record form.  

 
4.7 Record all pertinent information on the appropriate record form. 

 
4.8 Clean collecting equipment, as appropriate, before proceeding with additional 

sampling (Quality Assurance Plan).
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PROCEDURE 3.6 

REMOVABLE ACTIVITY SAMPLING 
 
 
1.0 PURPOSE 
 

1.1 To provide guidelines for measuring removable alpha and beta radioactivity on 
equipment and building surfaces. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring this procedure is   
  implemented. 

 
2.2 Survey team members are responsible for following this procedure. 

 
3.0 PROCEDURE 
 

3.1 Equipment and Materials  
 

3.1.1 Filter papers (Whatman 50, 47 mm diameter; or equivalent) 
 

3.1.2 Glassine or paper envelopes 
 

3.1.3 Record forms 
 

3.1.4 Counting equipment 
 

3.2 Sample Collection 
 

NOTE:  Direct measurements will be completed before a smear sample is taken. 
 

3.2.1 Grasp the smear (filter) paper by the edge, between the thumb and index 
finger. 

 
3.2.2 Applying moderate pressure with two or three fingers, wipe the numbered 

side of the paper over approximately 100 cm2 of the surface. 
 

3.2.3 Place the filter in an envelope. 
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3.2.4. Record the smear number, site, date, location of the smear, and name of 

sample collector on the envelope. 
 

3.2.5 Label and secure in accordance with Procedures 3.7 and 3.8.  Record 
pertinent information on the Chain-of-Custody Form. 

 
3.2.6 If the direct measurement was elevated, the smear should be monitored 

(procedures 2.2 and 2.3) to determine whether contaminated material was 
transferred to the smear.  If an activity level greater than 250 cpm is 
detected, the smear envelope should be marked as such. 

 
NOTE:  Smears having activity levels greater than 2500 cpm should be 
counted using field instrumentation.  Decisions regarding further analyses 
and method of disposal of contaminated smears will be made by the PM 
and SSM on a case-by-case basis. 

 
3.3 Field Sample Measurement 

 
3.3.1 If the object of the survey is to determine if radon or thoron daughter 

products or other short half-life radionuclides are present, the smears 
should be counted within 1-2 hours before significant decay of short-lived 
radionuclides has occurred. 

 
3.3.2 If necessary, smears can be counted in the field using portable 

instrumentation (see Procedure 2.3). 
 

3.3.3 Record count and counting time data on the appropriate record form. 
 

3.3.4 Subtract the background count (determined by counting blank or unused 
smear) and convert net count to dpm/100 cm2, using proper time and 
detector efficiency values. 
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PROCEDURE 3.7 

ENVIRONMENTAL SAMPLE IDENTIFICATION 
 
 
1.0 PURPOSE 
 

1.1 To assure consistent sample identification. 
 
2.0 RESPONSIBILITIES 
 

2.1 The Corporate Secretary (or designated agent) is responsible for maintaining a list 
of site identification codes that have been used in the past or are in current use.   

 
2.2 The Project Manager is responsible for selecting site identification code(s) 

appropriate for new site(s) and assuring that the site identification codes are 
unique. 

 
2.3 The Site Survey Manager is responsible for selecting grid identification numbers, 

and developing a system for relating the grid identification numbers to an 
appropriate land survey convention. 

 
2.4 The Site Survey Manger is responsible for assuring that this procedure is   

  implemented. 
 

2.5 Survey team personnel are responsible for following this procedure. 
 

Note: The Site Survey Manager may modify any part of this identification system 
as needed in order to facilitate field work in a given situation, provided that no 
ambiguous sample numbers are produced in the process.  The Site Survey 
Manager should keep departures from the standard format to a minimum, and is 
responsible for overseeing all consequent modifications to data 
handling/processing software and procedures that may be required by such 
modifications. 

 
3.0 PROCEDURE 
 

3.1 Field samples shall be identified by an alphanumeric code.  This code shall be 
used on the sample container, on the chain-of-custody forms, and in the field 
records. 
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3.2  The general format of the code is typically:  XXXXXXY123.  Where: 
 

3.2.1 XXXXXX= Four to six letter site identification code identified in Step 
2.2, above. 

 
3.2.2 Y= A one-digit code indicating the medium protocol. 

 
A: Air 
D: Sediment 
R: Smears 
S: Soil (including amorphous materials found in the soil, earthen or  

    not) 
V: Vegetation 
W: Water 
X: Misc. Not covered above 

 
3.2.4 123= alphanumeric characters (usually 3) indicating the particular number 

of a particular sample type or general category for the site.  Each number 
will correspond to a location designation on a map or grid area.  
Additional characters may be included to further identify location such as 
depth of sampling. 

 
3.2.5 Examples of some sample codes are: 

 
RFYCTGS143-the 143rd soil sample collected for project RFY/CTG 
 
RFYCTGS187.090-a soil sample from the 90 cm depth at location 187 for 
the project RFYCTG 

 
GIBONMW001-the first water sample collected for project GIB/ONM 

 
3.3 At a minimum, sampling date, sampler initials and the sample identification are 

placed on the sample. 
 
 3.4 The identification method for the project should be described in the 

project records.  
 

3.5 Marking is performed using an indelible pen. 
 

3.5 All samples known or suspected of containing levels of radioactivity, which could 
present a contamination or exposure problem, are to be placed in clean outer  
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containers and clearly  marked with descriptive information, as appropriate, 
according to the sample screening requirements.
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PROCEDURE 3.8 

SAMPLE CHAIN-OF-CUSTODY  
 
 
1.0 PURPOSE 

 
To provide a method for sample chain-of-custody. 

 
2.0 RESPONSIBILITIES 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is   
  implemented. 
 

2.2 Survey team members are responsible for following this procedure. 
 
3.0 PROCEDURE 
 

Chain-of-custody is initiated upon collection (or receipt) of samples and continues until  
samples are transferred to another organization or are disposed.  An acceptable chain-of-
custody is maintained when the sample is under direct surveillance by the assigned 
individual; the sample is maintained in a tamper-free container; or the sample is within a 
controlled-access facility.  The chain-of-custody is recorded on a standardized A&A form 
(see Appendix A) or a form provided by another organization, such as an analytical 
laboratory or another sampling agency.  

 
3.1 Field Procedures 

 
3.1.1 An individual present during sample collection is designated as the sample 

custodian and is responsible for maintaining surveillance of the sample 
until the custody of that sample is transferred to another party.  Samples 
must, at all times, be in the possession and under the direct surveillance  of 
the sample custodian, or secured in a locked vehicle, building, or 
container. The sample custodian initiates a chain-of-custody form, daily, 
for all samples collected or received on that day. 

 
3.1.2    Samples may be listed on the form as an individual entry or group of  

   samples having common characteristics and originating from the same site 
   may be recorded as a single entry, provided information describing each  
   sample in the group (e.g. a completed field data form) is attached to or  
   referenced on the custody form. 
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3.1.3 If sample custody is to be transferred (relinquished), the container and its 

contents are inspected by the individual accepting custody to assure that 
tampering has not occurred and custody has therefore been maintained.  If 
evidence of tampering is observed or if any deviations or problems are 
noted, a notation must be provided on the form by the individual accepting 
custody.  The sample collector must sign the first "Relinquished by" block 
and the receiver must complete the first "Received by" block. 

 
3.1.4 If sample custody will not be assured under one of the conditions in item 

3.0 above, a security seal is placed on the container of the samples.  A 
security seal is a wire, tape, or other such item, which is uniquely 
identified (numbered), and can be affixed to a package in a manner as to 
require damaging the seal if the package is opened.  Damage to the seal 
thereby alerts the recipient of a package to the possibility of tampering 
with the contents.  The number of the seal is entered onto the Chain-of-
Custody form.  Samples, which are under security seals, do not have to be 
maintained in a secure area; however, precautions should be taken to 
restrict sample access to authorized individuals. 

 
3.1.5 The original of the chain-of-custody form must contain all signatures and 

other pertinent records regarding custody.  Therefore the original is 
retained in the possession of the individual who has custody. 

 
3.1.6 As long as samples remain in custody of the sampler, both copies of the 

chain-of-custody form are to accompany the samples.  If custody is 
transferred to another individual and the control requirements in item 3.0 
above are not satisfied, the duplicate copy of the form is packaged with the 
samples and the original remains with the individual having custody. 

 
3.1.7 Samples collected by other organizations and provided to A&A personnel 

will have chain-of-custody initiated for them by the individual receiving 
the samples. When the organization has an established chain-of-custody in 
place, a copy of the form will be attached to the A&A form. 

 
3.2 Sample Transport 

 
3.2.1 Samples must comply with regulations of the Department of 

Transportation, if they are to be transported over or through publicly 
accessible transport routes.  The Health and Safety Plan describes the 
procedure for assuring compliance with this requirement. 
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3.2.2 Unsealed samples may be transported by a vehicle controlled by the  

   person having custody of the samples, or in that person's hand carried  
   baggage. 
 

3.2.3 Transport by mail, checked baggage, common carrier, or other mode not 
controlled by the sample custodian of record, requires that security 
seals be used. 

 
3.2.3 The method of transport is to be identified on the original chain-of-

custody record.  If inner containers are sealed, additional seals on outer 
packaging are not required. 

      
3.3 Samples sent to other organizations 

 
3.3.1 The custodian will sign the "Relinquished by" space and the original  
  form will be packed with the samples.  

 
3.3.2 Receiving organizations will be requested to check the container and its 

contents for signs of tampering and note any deficiencies in the 
"Comments" portion of the form. 

 
3.3.3 When samples will not be returned to A&A, the receiving organization 

will be asked to return the original of the form.  The form will be provided 
to the Project Manager, for inclusion with the project records. 

 
3.3.4 If samples will be returned to A& A, the receiving organization will be 

asked to sign the "Relinquished by" space and pack the form with the 
samples for return shipment.  Upon receipt, the samples and form will be 
provided to the Project Manager, who will sign the "Received" space and 
place a copy in the project file.
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PROCEDURE 3.9 
AIR SAMPLING 

1.0 PURPOSE 

This procedure establishes the basis and methodology for the placement and use of air 
monitoring equipment, as well as the collection, analysis, and documentation of air samples. 
Radiological air sampling and analysis is performed to monitor concentrations of radionuclides 
in the air for purposes of tracking internal radiation exposure to occupational radiation workers, 
determining appropriate respiratory protection devices, establishing radiological posting 
boundaries, verifying effluent airborne radioactivity concentrations, providing information on 
radiological conditions in the work area, and environmental monitoring. 

2.0 RESPONSIBILITIES 

2.1 Radiation Safety Officer (RSO) 

• Manages the implementation of this procedure. 
• Ensures technicians performing activities under this procedure are competent 

and have sufficient experience to perform assigned tasks.  
• Ensures all activities performed within this procedure conform to the 

requirements of the SSHP. 

2.2 Senior Radiation Protection Technician (SRPT) 

• Initiates, collects, submits, counts, and documents air samples according to the 
requirements of this procedure, and the SSHP.  

• Ensures that junior level technicians have sufficient experience and / or 
knowledge to perform assigned duties under this procedure. 

3.0 MATERIALS 

• Filters 
• Envelopes or folders 
• Chain of Custody 
• Checklist (Attachment 3) 

NOTE: Assembly, installation and calibration of sampling stations are performed 
according to manufacturer instructions and specifications.  

4.0 DEFINITIONS 

Airborne Radioactivity:  Radioactive material in any chemical or physical for that is 
dissolved, misted, suspended, or otherwise entrained in air. 



Procedure 3.9 
Effective Date: 6/13/14 
Revision No: 0 
Page 2 of 14  

 

 

Breathing Zone (BZ):  A uniform description of the volume of air around the worker’s 
upper body and head which may be drawn into the lungs during the course of breathing. 

Derived Air Concentration (DAC):  The concentration of a given radioactive nuclide in 
air which, if breathed by the reference man for a working year of 2000 hours under 
conditions of light work (1.2 m3 of air per hour), would result in an intake of one (1) 
ALI. 

DAC-hour (DAC-hr):  The product of the concentration of radioactive material in air 
(expressed as a fraction or multiple of the DAC for each radionuclide) and the time of 
exposure to that radionuclide in hours.  A facility may take 2000 DAC-hr to represent 1 
ALI. 

Grab Sample:  A single sample of ambient air collected over a short time. 

Monitoring:  The measurement of radiation levels, airborne radioactivity concentrations, 
radioactive contamination levels, quantities of radioactive material, or individual doses 
and the use of the results of these measurements to evaluate radiological hazards or 
potential and actual doses resulting from exposures to ionizing radiation. 

Representative:  Sampling in such a manner that the sample closely approximates both 
the amount of activity and the physical and chemical properties of the material (e.g., 
particle size and solubility in the case of aerosol to which workers are exposed).  Air 
sampling performed within the Breathing Zone (BZ) is considered representative of the 
airborne radioactive material concentration inhaled by the worker. 

SSHP:  Site specific health plan. 

5.0 PRECAUTIONS AND LIMITATIONS 

• Running air samplers for extended periods may cause excessive dust loading of the 
filter media.  The frequency of filter change-out should be increased if excessive dust 
loading is observed. 

• Air samplers shall not be used in combustible / explosive atmospheres. 
• Air sampling and sample counting equipment shall not be operated beyond their 

respective calibration periods. 
• Air samples shall be taken in such a manner as to not contaminate the filter with 

materials that were not airborne during the sample interval or by re-suspension of 
loose contamination from surfaces near the sampling head. 

• Sampler exhaust may cause the re-suspension of loose surface contamination if the 
sampler is positioned improperly. 

• Consider higher volume air samplers when covering short duration tasks. 
• The decision to provide individual monitoring devices to workers is influenced by the 

expected levels of intake, likely variations in dose among workers, and the 
complexity of measurement and interpretation of results. 
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• Operating instructions for air sampling equipment and calibration functions are 
addressed in separate instrument-specific procedures. 

• Use only those supplies, attachments, replacement parts, or accessories recommended 
for use with the particular air sampler with which you are working. 

• Turn air sampler OFF when loading, unloading, attaching or removing filters or 
accessories. 

• Do no operate air sampler without a filter or other recommended sampling accessory. 
Make certain that filters do not become overly saturated to restrict air flow or break 
up during operation. 

• Unplug from outlet when not in use and before cleaning or servicing. Grasp plug, no 
cord when disconnecting air sampler from outlet.  

• Do not operate an air sampler with a damaged cord or plug or after the sampler 
malfunctions or has been damaged in any manner. 

6.0 PROCEDURE 

6.1 Air Monitoring Methods 

6.1.1 Utilize the following monitoring methods to implement the radiological 
air monitoring program: 

• General Area (GA) Air Monitoring 
• Breathing Zone (BZ) Air Monitoring 
• Passive Radon Monitoring 
• Particulate Radon Grab Samples 
• Perimeter Monitoring, frequently referred to as Air Environmental 

(AE) 

6.1.2 Air sampling equipment should be placed so as to: 

• Not directly contact a contaminated (transferable) surface. 
• Minimize interference with the performance of work. 
• Be easily accessible for changing filters and servicing. 
• Be downstream of potential release points. 
• Minimize the influence of supply airflow. 

6.1.3 An airflow study of any indoor area to be monitored should be performed 
prior to placement of the sampler (other than BZ samplers).  Additional 
studies should be performed after changes in the work area setup, 
ventilation systems, or seasons, if seasonal changes may affect airflow 
patterns. 

6.1.4 Perform BZ air sampling in occupied areas where, under typical 
conditions, a worker is likely to be exposed to an air concentration of 10 
% or more of the DAC.   

6.2 General Area (GA) Air Sampling 
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6.2.1 GA samples are typically taken with low volume samplers such as LV-1 
or equivalent.  

6.2.2 GA sampling shall be performed with instrumentation operating at 
volumes capable of meeting the analytical Minimum Detectable 
Concentration (MDC). 

6.2.3 GA samples should be collected: 

• During work activities as a supplement to Breathing Zone (BZ) 
sampling as deemed appropriate. 

• At site boundaries to confirm effluent air discharge concentrations.  
These are the Air Environmental (AE) type samples. 

• At discharge points to determine the worst case airborne radiological 
conditions. 

6.2.4 Document airflow studies, if performed in the appropriate project logbook 
or as directed by the RSO. 

6.2.5 Select a calibrated low / high volume sampler with the appropriate glass 
fiber air filter and place the sample head into position.  The fuzzy side of 
the filter should face outwards. 

6.2.6 Turn the sampler ON.  At a minimum, document the following 
information on the air filter envelope and checklist (record NA for any 
items on the checklist that do not apply, Attachment 3): 

• Sampling Location 
• Date / time on 
• Sampler model 
• Serial number 
• Filter ID number 
• Sample Purpose (eg GA or AE) 
• RWP if applicable 
• Flow rate 
• On by (individual starting sampler) 

6.2.7 When air monitoring is complete, observe the sampler flow rate and turn 
the sampler off.  At a minimum, document the following information on 
the air filter envelope and checklist (Attachment 3): 

• Date / time off 
• Flow rate 
• Total Run Time (if available) 
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• Total Volume Sampled 
• Off by (individual terminating sample) 

6.2.8 Remove and / or replace the sample head and filter using caution to 
prevent cross contamination. 

6.2.9 Store the filter in a protective container to minimize the loss of collected 
material. 

6.2.10 Submit sample and associated sample specific information to the counting 
lab for analysis. 

6.3 Breathing Zone (BZ) Air Sampling 

6.3.1 Collect BZ samples during entries into posted airborne radioactivity areas 
and during activities which have a reasonable potential of producing 
airborne radioactivity (e.g., excavating contaminated soils, surface 
destructive activities on surfaces with fixed contamination) as determined 
by the RSO. 

6.3.2 Position the sampler on the individual representative of the worst-case 
exposure for the group if a single lapel sampler is used for multiple 
members of a work group. In micro environments such as the interior of 
an operator cab, the placement of the sampler may be in any representative 
location that does not interfere with the safe operation of the equipment.  
Base this selection on operating experience and consultation with the 
RSO.  A single lapel sampler should be used for a group of no more than 
four workers spending greater than one hour in the work area under the 
same RWP.  

6.3.3 Ensure the sample head is positioned as close to the breathing zone as 
practical without interfering with the work or the worker. 

6.3.4 Operate sampler(s) according to the appropriate instrument use procedure.  
At a minimum, document the following information on the air filter 
envelope or log sheet: 

• Primary Wearer’s name(s) and/or site badge number 
• Sample Purpose (eg BZ) 
• (RWP) number 
• Sampler model / serial numbers 
• Date / time On 
• Flow rate (sampler must be running) 
• On by (individual starting sampler) 
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6.3.5 Upon exit from the work area, note the flow rate, turn the sampler OFF 
and detach from the worker / object. Note that unless otherwise authorized 
by the RSO. BZ sampling should be suspended / restarted during the 
workday to facilitate break period when no one is in the work area. 
Accurate volume tracking is crucial during these periods of non-operation. 

6.3.6 Perform necessary post-operation sampler checks according to the specific 
instrument use procedure 

6.3.7  Carefully, remove the air filter from the sample head and place in air filter 
envelope.  Complete the pre-printed air filter envelope or sample log 
sheet: 

• Date / time off 
• Flow rate 
• Total Run Time (if available) 
• Total Volume (if available) 
• Off by (individual stopping sampler) 

6.3.8 Submit sample to Counting Room for analysis. 

6.4 Radon and Thoron Progeny 

6.4.1 High volume or low volume grab samplers such as HV-1, LV-1, or RAS 1 
(typically in the 35-75 lpm range) should be used for collecting radon and 
thoron samples. 

6.4.2 Radon and thoron samples should be collected: 

• During work activities as deemed appropriate by the RSO or designee. 
• At restricted area boundaries as deemed appropriate by the RSO or 

designee. 
• Each frequently occupied work location should have its own samplers. 
• Airflow patterns should be considered in placing samplers so that the 

sampler is likely to be in the airflow downstream of the source. 
• A simultaneous background sample shall be taken upwind of all 

activities when radon and thoron sampling is performed.  This sample 
is critically important. 

• When collecting a radon and thoron breathing zone sample, the 
sampler should be located in the breathing zone for the worker.  
Preferably it should be held immediately downwind of the worker and 
moved around with the worker. 
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6.4.3 Select a calibrated high volume sampler with a 47 mm filter and place the 
sample head into position.  The preferred filter is a membrane filter.  The 
approved membrane filter is the F&J Specialty Products, Inc. model 
number A020A047A.  Alternatively, a glass fiber filter is the F&J 
Specialty Products, Inc. model number FP-47. 

6.4.4 Turn the sampler ON and complete the required information on the air 
filter envelope to include: 

• HWP number, if appropriate 
• Sampler model and serial number 
• On date, time, and flow rate 
• On by (site worker initials) 
• Sample location  

6.4.5 Collect a sample for exactly 5 minutes, with no more than a 5-second 
uncertainty.  Exercise caution when handling sample head so as not to 
cross contaminate the air filter. 

6.4.6 Remove air filter from sample head and place in air filter envelope.  
Complete the required information on the air filter envelope including: 

• Off date, time, and flow rate 
• Site worker stopping the sampler 

6.4.7 Submit the sample to the counting room within 30 minutes after 
collection.  Samples must be counted between 40 and 90 minutes, or they 
will be void. 

6.4.8 Analyze the sample in accordance with Sections 8.1 or 8.2, whichever is 
appropriate 

6.4.9 Alternate industry-accepted methods for radon-thoron monitoring may be 
used at the discretion of the RSO with concurrence from the Project 
Certified Health Physicist. 

6.5 Perimeter/ Environmental Air (AE) Sampling 

6.5.1 Perimeter Environmental Air samples are taken with high volume 
samplers such as the Staplex TFIA, Radeco H809v or equivalent.  Low 
volume air samplers such as the LV-1 may be used at the discretion of the 
RSO 

6.5.2 AE samples are collected to verify compliance with off-site release 
criteria. 
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6.5.3 AE samples are collected at locations designated by the RSO. At least four 
perimeter air-sampling stations are positioned along excavation 
boundaries and one sampler is to be placed at a designated background 
reference location.  One air sampling station will be established at the 
most likely downwind perimeter boundary, as determined by evaluation of 
local meteorological data, and / or the nearest perimeter boundary from 
active work areas. 

6.5.4 Filters from operating perimeter air samplers are normally changed out 
after one to four weeks of operation depending on the dust loading and 
associated sampler performance capabilities. Filter change-out of 
perimeter air samplers will be performed at a frequency long enough to 
ensure acceptable counting statistics and short enough to maintain 
consistent sampler flow rates. 

6.5.5 Perimeter sampler operation shall be verified on a daily basis around 
locations when airborne generating activities are in progress.  This 
requirement may be relaxed by the RSO for samplers with data logging 
capability. 

6.5.6 Document daily verification (i.e., flow rate) and notify the RSO of any 
discrepancies.  Replace filter and investigate pump operation if daily flow 
rates vary by greater than 20%. 

6.5.7 Any sampler that is out of service due to malfunction for more than 1 hour 
and any invalid samples should be brought to the attention of the RSO. 

6.5.8 Samples are to be collected in accordance with Section 6.2, Steps 5-10. 

6.6 Passive Radon Monitoring 

6.6.1 Passive radon monitoring methods include the use of either alpha track 
etch detectors or electrets. 

6.6.2 Detectors should be placed for a length of time, so that the minimum 
detectable concentration is 0.1pCi/l or less, following manufacturer 
guidelines.  The length of placement is generally 1 month or greater.  
Locations selected should be representative of the breathing zone, when 
practical. A simultaneous background sample should always be taken at a 
location unaffected by site activities.  This sample is critically important. 

6.6.3 Open the bag containing the detector and place the detector in a protective 
container to allow for air circulation.  Follow manufacturer guidelines to 
activate the detector, as necessary. 
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6.6.4 Record in the logbook: 

• Sample location 
• Date and time of placement 
• Serial number of the detector 
• Initials of the worker placing the detectors 

6.6.5 Ship the detector to the manufacturer’s processing center for analysis. 

7.0 ANALYSIS OF AIR SAMPLES 

General Area (GA), Breathing Zone (BZ), and Air Environmental (AE) samples should 
be submitted to the counting room for gross alpha analysis.  Samples may be analyzed 
for gross alpha/ beta activity onsite or sent offsite for isotopic analysis as deemed 
appropriate by the RSO.   

7.1 Analysis for Radon and Thoron Progeny from a 5-Minute Low Volume Grab 
Sample 

7.1.1 Count the sample twice (5 minutes each) for alpha activity using a Ludlum 
2929, Ludlum 2000, or Equivalent.  

1. The first count should start at least 40 minutes after the end of the 
sample, but not greater but not greater than 90 minutes at the end 
of sample collection. 

2. The second count should start at least 5 hours after the end of the 
count, but not greater than 17 hours after the end of the first count.   

NOTE 

It is not recommended to use a gas flow proportional counter for this 
analysis if there is a reasonably high probability of contaminating the 
instrument with radon and / or thoron progeny. 

8.1.2 Calculate the thoron progeny (TDC) in working levels from the delayed 
(second) count as follows: 

cpmnet = (gross counts/count time) - background cpm of counting 
instrument 
V = Volume of air in liters 
E = efficiency of counting instrument 
CE = Filter collection efficiency (normally 0.998) 
SAF  = Self absorption factor (normally 0.7 for glass fiber filters and 1.0 

for membrane filters) 
FTh  = Working level factor from Graph 1 (Attachment 1). 
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8.1.3 Calculate the radon progeny (RDC) in working levels from the first count as 
follows: 

Rn

net

F

xTDC
SAFCEVE

cpm

RDC













5.16
 

where,  

cpmnet = (gross counts/count time) - background cpm of counting 
instrument 

V = Volume of air in liters 
E = efficiency of counting instrument 
CE = Filter collection efficiency (normally 0.998) 
SAF  = Self absorption factor (normally 0.7 for glass fiber filters and 1.0 

for membrane filters) 
FRn  = Radon working level factor from Graph 2 (Attachment 2). 
TDC = Thoron progeny determined from second count 

 

8.2 Alternate Method for the Analysis of Radon Progeny from a 5 Minute Low 
Volume Grab Sample 

This section only applies to the determination of radon and not the determination 
of thoron. 

8.2.1 Count the sample once for alpha activity using a Ludlum 2929, Ludlum 
2000, or Equivalent. The count should start at least 40 minutes after the 
end of the sample, but not greater than 90 minutes at the end of the count.  
Count the sample for 5 minutes. 

NOTE 

It is not recommended to use a gas flow proportional counter for this 
analysis if there is a reasonably high probability of contaminating the 
instrument with radon and / or thoron progeny. 

8.2.2 Calculate the radon progeny (RDC) in working levels from the first count 
as follows: 

Rn

net

FSAFCEVE
cpm

RDC


  

where,  
cpmnet = (gross counts/count time) - background cpm of counting 

instrument 
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V = Volume of air in liters 
E = efficiency of counting instrument 
CE = Filter collection efficiency (normally 0.998) 
SAF  = Self absorption factor (normally 0.7 for glass fiber filters and 1.0 

for membrane filters) 
FRn = Radon working level factor from Graph 2 (Attachment 2). 

8.0 REPORTS 

Maintain air monitoring instrument data, sampling data, and analysis results as a quality 
record. 

9.0 ATTACHMENTS 

Attachment 1 Graph 1, Thoron Working Level Factors 

Attachment 2 Graph 2, Radon Working Level Factors 

10.0 REFERENCES  

• 10 CFR 20, “Standards for Protection Against Radiation.” 
• Rock, R.L., Sampling Mine Atmospheres for Potential Alpha Energy Due to the 

Presence of Radon-220 (Thoron) Daughters, Informational Report No. 1015, United 
States Department of the Interior, Mining Enforcement and Safety Administration, 
1975. 

• Kusnetz, H.L., Radon Daughters in Mine Atmospheres, A Field Method for 
Determining Concentrations, Am. Ind. Hyg. Assoc. Quat., Vol. 17, No. 87, 1956. 

• ANSI N13.1, Guide to Sampling Airborne Radioactive Materials in Nuclear 
Facilities. 

• Regulatory Guide 8.25, Air Sampling in the Workplace. 
• 29 CFR 1910.1096, United States Occupational Health & Safety, Ionizing Radiation. 
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ATTACHMENT 1 
GRAPH 1, THORON WORKING LEVEL FACTORS 

 

Time factors versus time after sampling for thoron daughter samples.  
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ATTACHMENT 2 
GRAPH 2, RADON WORKING LEVEL FACTORS 

 

Time factors versus time after sampling for radon daughter samples.  
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Air Sampling Checklist 

Location:    Filter #:  

Sampler ID:     Sample Start Date/Time:  

Sampler SN:    Sample End Date/Time:  

Flow Rate:    Elapsed Time:  

Technician:    

Instrument Inspection Checklist 

Supplies and Materials 
Filters (Inspect filters with a back light to 
look for pin holes) Yes No  

Envelopes or folders for filters Yes No  
Media fluid Yes No  
Calibration Kit and procedure Yes No  
Log book Yes No  
Chain of Custody Yes No  

Sampler Operation Comments 

Is the sampler running? Yes No  

If sampler is not running, contact management. 

Is the filter loading heavy? Yes No  

Visual Check 
 

Is the sampler level and securely mounted? Yes No  
Any visible damage to sampler or shelter? Yes No  
If yes, contact management. 
Power cords and connections in good 
condition? Yes No  

Tubing and connections in good condition? Yes No  
Filter holder assembly in good condition? Yes No  
PM 2.5 filter cartridge in good condition? Yes No  
Inspect and clean filter screen? Yes No  
Do gaskets need to be replaced? Yes No  
Constant flow controller operational? Yes No  
Elapsed time meter operational? Yes No  
Telemetry unit powered up and operational? Yes No  
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PROCEDURE 4.3 

CALCULATING SURFACE ACTIVITY LEVELS 
 
 

1.0 PURPOSE 
 

1.1 To describe the procedures for calculating levels of surface activity. 
 
2.0 RESPONSIBILITY 
 

2.1 The Site Survey Manager is responsible for assuring that this procedure is 
implemented. 

 
2.2 Survey team personnel are responsible for following this procedure. 

 
3.0 PROCEDURE 
 

3.1 Obtain the field measurement data, developed from Procedure 2.3. 
 

3.2 Calculate dpm/ 100 cm2 by subtracting background to obtain net counts 
and applying appropriate time, detector efficiency, and detector area 
factors. 

 

 
 
where:  
 
N = net counts (counts) 
T = count time (min) 
E = operating efficiency (counts/ disintegration) 
G = geometry (detector area (cm2)/ 100) 

 
3.3 Record the calculated values on the appropriate record form.

rsiyingfactoothermodif* G *  E*  T
N = cmdpm/100 2  
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MISSION STATEMENT 

 
Our mission is to ensure that all of The Eberline Services, Oak Ridge Laboratory’s systems, services, 
processes, and deliverables are of a quality that meets or exceeds client requirements; and to foster a 
Laboratory culture in which there is a commitment to a rising standard of quality. This culture demands 
that the quality of those systems, services, processes, and deliverables and the methods used to achieve 
that quality be continuously improved. 

Quality Assurance is a spirit that pervades all aspects of an organization.  It is the quality attitude developed by a 
quality culture in an organization.  It is the spirit in which any organization, procedure or activity is documented, 
implemented and performed.  This spirit produces empowerment and motivation in all employees to achieve the 
highest level of quality.  The result of this attitude is "Quality Assurance." 

The policy guidelines are presented in this Oak Ridge Laboratory Quality Assurance Program Manual, and are 
based on the philosophy and premises that: 

• People are our greatest asset and are ultimately responsible for the quality of the items and services we 
provide.  Therefore, each person is treated with the greatest possible respect and consideration.   

• Employees are inherently proud and want to produce top quality and on time services and deliverables.  In 
order to do this they must be made aware of the quality requirements that are expected and  must be 
provided appropriate facilities, equipment, and proper training.  

• A culture of quality embodied within the entire Oak Ridge Laboratory organization is the most effective way to 
provide support for the employee's commitment to quality.  

• Management support is paramount, and organizational responsibilities must ensure integration of quality 
requirements in the day-to-day operations.   

• All systems, services, processes, and deliverables can be planned, performed, assessed, and improved. 

• Improvements allow operations to become more efficient and result in contractual requirements performed 
"on time" and done "right the first time." 

• Quality improvements lead to reduced costs and allow the ultimate objective of providing the highest quality 
items and services to be a viable goal.   

Quality is our client’s perception of us.  Our actions must assure our clients that the Oak Ridge Laboratory 
organization provides for quality systems, services, processes, and deliverables that will meet or exceed their 
requirements. To this end, each employee must understand and exercise the highest standards of ethics in the 
performance of their duties and ensure the integrity of the data they report. 
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STATEMENT OF COMPLIANCE AND MATRIX COMPARISON 

This Quality Assurance Program Manual addresses the basic requirements outlined in several regulatory 
manuals, standards, regulations, and national laboratory programs.  Matrix comparison to some of these 
documents is included in the following pages.  Additional regulatory requirements are listed in Section 1.0.   

NQA-Quality Assurance Requirements for Nuclear Facility Application   
National Environmental Laboratory Accreditation Conference (NELAC), USEPA; 2003, the NELAC Institute (TNI),  
2009 
USEPA Requirements for the Certification of Laboratories Analyzing Drinking Water; 2005 
ISO/IEC 17025 for the General Requirements for the Competence of Calibration and Testing 
DOE Quality Systems for Analytical Services (QSAS) Document 
DoD Quality Systems Manual for Environmental Laboratories (DoD QSM) 
PJLA Accreditation Compliance Requirements 
 
This manual is organized as follows:  
‘ 
Name, Title, Authorization and Approval 
Table of Contents 
Mission Statement 
Statement of Compliance and Matrix Comparison 
Introduction and Description 
Organization and Responsibility 
Quality Assurance Objectives 
Personnel Qualification and Training 
Instructions and Procedures 
Procurement Document Control 
Material Receipt and Control 
Material Storage and Control 
Control of Process 
Preventative Maintenance 
Control of Measurement and Test Equipment 
Data Reduction, Verification, and Reporting 
Document Control 
Internal Quality Control 
Audits 
Quality Assurance and Inspection Records 
Corrective Action 
Quality Assurance Reports to Management 
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MATRIX COMPARISON 
NQA-1,  Cross Reference to - Oak Ridge Laboratory Q.A. Program Manual 

 
NQA-1- Quality Assurance Requirements for 

Nuclear Facility Applications (Basic 
Requirements) 

Oak Ridge, TN laboratory 
Quality Assurance Program Manual 

BASIC 
RQMT 

TITLE QAM 
SECT 

TITLE 

1. Organization 2.0 Organization and Responsibility 
2. Quality Assurance Program 3.0 

4.0 
Quality Assurance Objectives 
Personnel Indoctrination and Training 

3. Design Control N/A Does not apply 
4. Procurement Document Control 6.0 Procurement Document Control 
5. Instructions, Procedures, and 

Drawings 
5.0 Instructions and Procedures 

6. Document Control 13.0 Document Control 
7. Control of Purchased Items and 

Services 
7.0 Material Receipt and Control 

8. Identification and Control of Items 8.0 Material Storage and Control 
9. Control of Process 9.0 Control of Process 
10. Inspection 14.0 Internal Quality Control 
11. Test Control 14.0 Internal Quality Control 
12. Control of Measurement and Test 

Equipment 
11.0 Control of Measurement and Test Equipment 

13. Handling, Storage, and Shipping 8.0 Material Storage and Control 
14. Inspection, Test, and Operating 

Status 
14.0 Internal Quality Control 

15. Control of Nonconforming Items 8.0 Material Storage and Control 
16. Corrective Actions 17.0 Corrective Actions 
17. Quality Assurance Records 16.0 Quality Assurance and Inspection Records 
18. Audits 15.0 Audits 

 N/A N/A Title Page 
 N/A N/A Authorization and Approval Statement 
 N/A 1.0 Introduction and Description 
 N/A 10.0 Preventive Maintenance 
 N/A 12.0 Data Reduction, Verification, and Reporting 
 N/A 18.0 Quality Assurance Reports to Management 
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MATRIX COMPARISON 
10 CFR Part 50, Appendix B Cross Reference to Oak Ridge Laboratory Q.A. Program Manual 

 
NRC 10 CFR Part 50 Appendix B, “Quality 

Assurance Criteria for Nuclear Power Plants and 
Fuel Reprocessing Plants.” 

Oak Ridge, TN Laboratory 
Quality Assurance Program Manual 

Criterion 
No. 

TITLE QAM 
SECT 

TITLE 

I Organization 2.0 Organization and Responsibility 
II Quality Assurance Program 3.0 Quality Assurance Objectives 
III Design Control N/A Does not apply 
IV Procurement Document Control 6.0 Procurement Document Control 
V Instructions Procedures, and Drawings 5.0 Instructions and Procedures 
VI Document Control 13.0 Document Control 
VII Control of Purchased Material, 

Equipment, and Deliverables 
7.0 Material Receipt and Control 

VIII Identification and Control of Materials, 
Parts, and Components 

8.0 Material Storage and Control 

IX Control of Special Process 9.0 Control of Process 
X Inspections 14.0 Internal Quality Control 
XI Test Control 14.0 Internal Quality Control 
XII Control of Measuring and Test 

Equipment 
11.0 Control of Measurement and Test Equipment 

XIII Handling, Storage, and Shipping 8.0 Material Storage and Control 
XIV Inspection, Tests, and Operating Status 14,0 Internal Quality Control 
XV Nonconforming Materials, Parts or 

Components 
7.0 Material Receipt and Control 

XVI Corrective Actions 17.0 Corrective Actions 
XVII Quality Assurance Records 16.0 Quality Assurance Inspection Records 
XVIII Audits 15.0 Audits 
  N/A Title Page 
  1.0 Introduction and Description 
  10.0 Preventative Maintenance 
  12.0 Data Reduction, Verification, and Reporting 
  18.0 Quality Assurance Reports to Management 
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MATRIX COMPARISON 
DOE Order 414.1C Cross Reference to Oak Ridge Laboratory Q.A. Program Manual  

 
DOE Order 414.1 C  

“Quality Assurance” 
 Oak Ridge, TN Laboratory  

Quality Assurance Program Manual 
Criterion 

No. 
TITLE QAM 

SECT 
TITLE 

1. Program 1.0 
2.0 
3.0 
12.0 
13.0 

Introduction 
Organization and Responsibility 
Quality Assurance Objectives 
Data Reduction, Verification, and Reporting 
Document Control 

2. Personnel Training and 
Qualification 

4.0 Personnel Indoctrination and Training 

3. Quality Improvement 17.0 Corrective Actions 
4. Documents and Records 16.0 

18.0 
Quality Assurance Records 
Quality Assurance Reports to Management 

5. Work Process 5.0 
9.0 
10.0 
14.0 

Instructions and Procedures 
Control of Process 
Preventive Maintenance 
Internal Quality Control 

6. Design N/A Does not apply 
7. Procurement 6.0 

7.0 
8.0 

Procurement Document Control 
Material Receipt and Control 
Material Storage and Control 

8. Inspection and Acceptance 
Testing 

11.0 
14.0 
15.0 

Control of Measurement and Test Equipment 
Internal Quality Control 
Audits 

9. Management Assessment 2.0 Organization and Responsibility 
10. Independent Assessment 15.0 Audits 
N/A  N/A Title Page 
N/A  N/A Authorization and Approval Statement 
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MATRIX COMPARISON 
 DOE Quality Systems (QSAS). And DoD Quality Systems (QSM) Cross Reference to Oak Ridge Laboratory QA 

Program Manual.  
This cross reference applies also to NELAC Chapter 5.4.2.3 

 
NELAC Chapter 5 “Quality Systems” Oak Ridge, TN Laboratory  

Quality Assurance Program Manual 
4.2.6 

RQMT 
TITLE QAM 

SECT 
TITLE 

 Title Page   Title Page 
(a) Policy statement, objectives, commitment by 

top management 
1.0 
3.0 

Introduction and Description 
Quality Assurance Objectives 

(b) Organization and Management structure, 
Org Charts 

2.0 Organization and Responsibility 

(c) Relationship between management, 
technical operations, support services and 
the quality system 

2.0 Organization and Responsibility 
 

(d) Document control and records retention 16.0 Quality Assurance & Inspection Records 
(e) Job Descriptions 4.0 Personnel Indoctrination and Training 
(f) Approval signatories, signed concurrences A&A Authorization and Approval Statement 
(g) Traceability of measurements 14.0 Internal Quality Control 
(h) List of test methods 9.0 Control of Process 
(i) Review for facility and resource availability 9.0 Control of Process 
(j) Calibration or verification test procedures 5.0 Instructions and Procedures 
(k) Procedures for handling submitted samples 9.0 Control of Process 
(l) Major equipment and measurement 

standards 
9.0 
11.0 

Control of Process 
Control of Measurement & Test Equipment 

(m) Calibration, verification, & maintenance 11.0 Control of Measurement & Test Equipment 
(n) Inter laboratory comparison, proficiency 

testing, reference material, internal Q.C. 
14.0 Internal Quality Control 

(o) Corrective actions 17.0 Corrective Actions 
(p) Departures from policy/procedures 5.0 Instructions and Procedures 
(q) Complaints 1.0 Introduction and Description 
(r) Confidentiality and Proprietary rights 1.0 Introduction and Description 
(s) Audits and Data reviews 12.0 

15.0 
Data Reduction, Verification, and Reporting 
Audits 

(t) Personnel experience and training 4.0 Personnel Indoctrination and Training 
(u) Ethical and legal responsibilities 1.0 Introduction and Description 
(v) Analytical results reporting 12.0 Data Reduction, Verification, and Reporting 
(w) Table of Contents TOC Table of Contents 
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MATRIX COMPARISON 
10 CFR Part 830.122 Cross Reference to Oak Ridge Laboratory Q.A. Program Manual 

 
10CFR 830.122 “Quality Assurance 

Criteria” 
 Oak Ridge, TN Laboratory  

Quality Assurance Program Manual 
Criterio

n 
No. 

TITLE QAM 
SECT 

TITLE 

830.122 
(a) 

Management/Program 1.0 
2.0 

Introduction 
Organization and Responsibility 

(b) Management/Personnel 
Training and Qualification 

4.0 Personnel Indoctrination and Training 

(c) Management/Quality 
Improvement 

3.0 
14.0 
17.0 

Quality Assurance Objectives 
Internal Quality Control 
Corrective Actions 

(d) Management/Documents and 
Records 

5.0 
9.0 
12.0 
13.0 
16.0 
18.0 

Instructions and Procedures 
Control of Process 
Data Reduction, Verification, and Reporting 
Document Control 
Quality Assurance Records 
Quality Assurance Reports to Management 

(e) 
 

Performance/Work Process 7.0 
8.0 
10.0 
14.0 

Material Receipt and Control 
Material Storage and Control 
Preventive Maintenance 
Internal Quality Control 

(f) Performance/Design N/A Does not apply 
(g) Performance/Procurement 6.0 Procurement Document Control 
(h) Performance/Inspection and 

Acceptance Testing 
11.0 
14.0 
15.0 

Control of Measurement and Test Equipment 
Internal Quality Control 
Audits 

(i) Assessment/Management 
Assessment 

2.0 Organization and Responsibility 

(j) Assessment/Independent 
Assessment 

2.0 
15.0 

Organization and Responsibility 
Audits 

N/A  N/A Title Page 
N/A  N/A Authorization and Approval Statement 
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MATRIX COMPARISON 
EPA SW-846 Cross Reference to - Oak Ridge Laboratory Q.A. Program Manual 

EPA SW-846 (Essential Elements) 
 

Oak Ridge, TN Laboratory  
Quality Assurance Program Manual 

BASIC 
RQMT 

TITLE QAM 
SECT 

TITLE 

1. Title Page N/A Title Page 
2. Table of Contents N/A Table of Contents 
3. Project Description 1.0 Introduction and Description 
4. Project Organization and 

Responsibility 
2.0 Organization and Responsibility 

5. Q.A. Objectives 3.0 Quality Assurance Objectives 
6. Sampling Procedures N/A Does not apply to laboratory 
7. Sample Custody 9.0 Control of Process  
8. Calibration Procedures and Frequency 11.0 Control of Measurement and Test 

Equipment 
9. Analytical Procedures 5.0 

9.0 
Instructions and Procedures 
Control of Process 

10. Data Reduction, Validation, and 
Reporting 

12.0 Data Reduction, Verification, and 
Reporting 

11. Internal Quality Control Checks 14.0 Internal Quality Control 
12. Performance and System Audits 15.0 Audits 
13. Preventive Maintenance 10.0 Preventive Maintenance 
14. Specific Routine Procedures Used to 

Assess Data Precision, Accuracy, and 
Completion 

14.0 Internal Quality Control 

15. Corrective Action 17.0 Corrective Actions 
16. Quality Assurance Reports to 

Management 
18.0 Quality Assurance Reports to 

Management 
N/A  N/A Authorization and Approval Statement 
N/A  4.0 Personnel Indoctrination and Training 
N/A  6.0 Procurement Document Control 
N/A  7.0 Material Receipt and Control 
N/A  8.0 Material Storage and Control 
N/A  13.0 Document Control 
N/A  16.0 Quality Assurance and Inspection 

Records 
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MATRIX COMPARISON 
EPA QA/R-5 “EPA Requirements for Quality Assurance Project Plans” 

EPA QA/R-5, “EPA Requirements for Quality 
Assurance Project Plans” 

Oak Ridge, TN Laboratory  
Quality Assurance Program Manual 

RQMT 
 
 TITLE  SECT  TITLE 

A Project Management 
 

  
 

A1 Title and Approval Sheet 
 

 Title Page 
Authorization and Approval (A&A) Statement 

 
A2 Table of Contents 

 
  Table of Contents 

Page Headers (document control) 
 

A3 Distribution List 
 

 Title Page 
 

A4 Project/Task Organization 
 

1.4 
2.1 
2.2 
2.5 

Introduction 
Organizational Structure 
Responsibility 
Organization Charts 

 
A5 Problem Definition/Background 

 
3.0 
9.0 

14.0 

Quality Assurance Objectives 
Control of Process 
Internal Quality Control 

 
A6 Project/Task Description 

 
9.0 Control of Process 

 
A7 Quality Objectives and Criteria 

 
3.0 Quality Assurance Objectives 

 
A8 Special Training/Certification 

 
4.0 Personnel Indoctrination and Training 

 
A9 Documents and Records 

 
5.0 
9.2 

13.0 
16.0 

Instructions and Procedures 
Documented Procedures 
Document Control 
Quality Assurance and Inspection Records 

 
B Data Generation and Acquisition 

 
  

 
B1 Sampling Process Design (Experimental Design) 

 
N/A  

 
B2 Sampling Methods 

 
N/A  

 
B3 Sample Handling and Custody 

 
14.4 Sample Custody 

 
B4 Analytical Methods 

 
5.0 
9.0 

Instructions and Procedures 
Control of Process 

 
B5 Quality Control 

 
14.0 Internal Quality Control 

 
B6 Instrument/Equipment Testing, Inspection, and 

Maintenance 

 
10.0 
11.0 

Preventive Maintenance 
Control of Measurement and Test Equipment 

 
B7 Instrument/Equipment Calibration and Frequency 

 
11.0 Control of Measurement and Test Equipment 

 
B8 Inspection/Acceptance of Supplies and 

Consumables 

 
7.0 
8.0 

Material Receipt and Control 
Material Storage and Control 

 
B9 Non-direct Measurements 

 
10.0 Data Reduction, Verification, and Reporting 

 
B10 Data Management 

 
10.0 Data Reduction, Verification, and Reporting 

 
C Assessment and Oversight 

 
  

 
C1 Assessments and Response Actions 

 
15.0 
17.0 

Audits 
Corrective Action 

 
C2 Reports to Management 

 
18.0 Quality Assurance Reports to Management 

 
D Data Validation and Usability 

 
 

 
 

 
Data Review, Verification, and Validation 

 
12.0 Data Reduction, Verification, and Reporting 
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EPA QA/R-5, “EPA Requirements for Quality 
Assurance Project Plans” 

Oak Ridge, TN Laboratory  
Quality Assurance Program Manual 

RQMT 
 
 TITLE  SECT  TITLE 

D1 14.3 Data Verification 
 

D2 Verification and Validation Methods 
 

12.0 Data Reduction, Verification, and Reporting 

D3 Reconciliation with User Requirements 
 

12.0 
 
Data Reduction, Verification, and Reporting 
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1.0 INTRODUCTION AND DESCRIPTION 

1.1 PREFACE 

Eberline Services – Oak Ridge Laboratory is a radiochemistry laboratory that specializes in 
providing services for radiological assays to the environmental industry. Radionuclides are 
quantified within materials such as surface water, ground water, drinking water, wastewater, soil, 
sediment, sludge, vegetation, and hazardous waste. Bioassay (urine) analysis is performed for 
total uranium. The objective of the laboratory is to produce the highest quality data that are 
accurate, precise, legally defensible, and meet our clients data needs and requirements in a 
timely and cost effective manner.  

The management of Eberline Services, Oak Ridge Laboratory is committed to a rigorous Quality 
Assurance (Q.A.) Program. While this commitment is necessary for the normal conduct of 
business, our basic policies dictate the highest standards of ethics and integrity in the conduct of 
our affairs.  This philosophy and the specific procedures to attain policy objectives  fromthe 
framework of our Q.A. Program. We will provide only those services that are within our 
qualifications and with confidence that our Q.A. Program and all related operating procedures 
dictate reliable performance of those services. 

1.2 PURPOSE 

This manual outlines management's Q.A. policy and establishes a requirement that procedures 
be promulgated and implemented to accomplish all of the quality assurance elements necessary 
to fulfill our responsibility to meet or exceed client or regulatory specifications. It also provides a 
means for creating mutual understanding regarding our Q.A. program and reliability techniques 
with our subcontractors, suppliers, and clients. This Eberline Services-Oak Ridge Laboratory 
Quality Assurance Program provides the structure, policies and responsibilities for the execution 
of quality control and quality assessment operations to assure that the laboratory meets defined 
standards of quality.  

1.3 SCOPE 

This Quality Assurance Program Manual provides guidance to meet operational Q.A. 
requirements.   

In addition to the documents identified in the Cross Reference Section, this Manual complies with 
applicable requirements of the following the latest revisions of regulations below: 

1.3.1 NRC 10 CFR Part 21, "Reporting of Defects and Non-compliance." 

1.3.2 ANSI/ANS-10.3-, "Documentation of Computer Software. 

1.3.3 NRC Regulatory Guide 4.15, Rev. 1, "Quality Assurance for Radiological Monitoring 
Programs - Effluent Streams and the Environment." 

1.3.4 U.S. EPA QA/R-5, "EPA Requirements for Quality Assurance Program Plans." 

1.3.5 DOE Order 414.1C “Quality Assurance.” 

1.3.6 ISO/IEC 17025, "General Requirements for the Competence of Calibration and Testing 
Laboratories." 

1.3.7 USEPA Directive 2185, “Good Automated Laboratory Practices” (GALP). 
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1.3.8 DOE Quality Systems for Analytical Services (QSAS) 

1.3.9 DoD Quality Systems Manual for Environmental Laboratories (DoD QSM) 

1.3.10 A National Environmental Laboratory Accreditation Conference (NELAC) Chapter 5 
“Quality Systems”, July 2003.   

1.3.11 USEPA Manual for the Certification of Laboratories Analyzing Drinking Water, EPA 815-
R-004, January 2005.  

1.4 INTRODUCTION 

Quality assurance, as outlined herein, is a tool that allows management to utilize the expertise 
and experience of all personnel on the job. It requires each worker to be aware of his/her work 
environment and to continually evaluate methods and processes to ensure that the best and 
correct operation is being performed. It requests each employee to identify and suggest any 
improvement to the processes while performing an operation. Improvements or changes shall be 
coordinated with management who will validate improvement and disseminate the information to 
all affected personnel. Management shall also, as needed, change procedures and provide 
additional training. This program also requires that all personnel be qualified, and trained on a 
continuing basis to maintain that qualification and be assimilated into the Oak Ridge Laboratory 
quality culture. 

Management will provide resources, tools, equipment, scheduling, and training to ensure 
personnel can perform their duties effectively.  

1.4.1 Management will also ensure that internal assessments are performed annually to 
evaluate management and processes with feedback for review with a goal of improving 
all areas of operations. 

1.4.2 It is only by having a quality assurance culture, with all personnel involved, that a system, 
service, or product can be provided with full assurance that the best possible work, the 
best possible product, or the best possible service has been provided. 

1.4.3 In order to ensure that this manual is an effective management tool, subjects that are not 
normally considered quality assurance, i.e. safety, security, etc., are addressed in other 
management documents. 

1.4.4 The following titled designations of positions are used within the Oak Ridge, TN 

Laboratory: 

Laboratory Manager:  Refers to the General Manager of the Oak Ridge Laboratory. 

 Radiation Safety Officer (RSO):  Refers to the RSO of the Oak Ridge Laboratory. 

Emergency Coordinator:  Refers to the individual who is responsible for overseeing and 
directing activities and protocols associated with emergencies and disasters..   
Project Manager:  Refers to an individual who is responsible for client service activities 
and is the single point of contact with a client for the laboratory. 

Supervisor:  Refers to individuals within the laboratory who are responsible for the 
operational functions of a group of personnel. 

Q.A. Manager:  Refers to the individual who is responsible for the Laboratory’s Q.A. 
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Program.  

1.5 DESCRIPTION 

This document outlines the organization of the Q.A. functions within the laboratory. It depicts the 
lines of authority, and lists the duties and responsibilities within the organization. It provides 
direction for the preparation of Procedures Manuals, which provide the detailed methods of 
processes and analyses that accomplish the goal of quality data in terms of precision, accuracy 
and reproducibility. 

1.6 CONFIDENTIAL AND PROPRIETARY INFORMATION 

Oak Ridge Laboratory employees are exposed to confidential and/or proprietary information 
pertaining to the company and its clients. Information concerning the report of analysis, radiation 
dosimetry records, audit reports, calibration reports, and other documents relating to a project are 
considered confidential. This information is to be released only to the client or to the client's 
authorized representative.  Each employee will sign an agreement with the Oak Ridge, TN 
Laboratory concerning the security of proprietary and confidential information. A copy of the 
agreement will be retained in the employee's personnel file (at the corporate office in 
Albuquerque, NM). 

1.7      TECHNICAL COMPLAINTS 

Technical complaints will be addressed by the Laboratory Manager, Project Manager, Quality 
Assurance Manager, or staff member with expertise in the area of complaint. If the complaint is 
not valid, every attempt will be made to satisfy the client. If the complaint is determined to be 
valid, the cause of the complaint shall be identified and corrected as soon as feasible. Verification 
that the cause for a valid complaint has been corrected is the responsibility of the individual 
addressing the complaint. Details of all technical complaints shall be recorded and maintained in 
the customer's project file. Clients are also encouraged to provide feedback on the Eberline 
Analytical website via a statement on each client report. 

1.8      ETHICAL AND LEGAL RESPONSIBILITIES 

Eberline Services-Oak Ridge Laboratory utilizes a clearly stated ethics policy that is discussed 
with all new employees during orientation. Each employee is required to understand the high 
standards of ethics and integrity required in order to perform their duties and to ensure the 
integrity of the data reported in connection with their employment at the Oak Ridge Laboratory. 
Each employee will understand that intentionally reporting data that are not the actual values 
obtained, intentionally reporting dates and/or times or data analyses that are not the actual dates 
and/or times of analyses, intentionally representing another individuals work as their own; or any 
other action that may affect the integrity of the data reported by the laboratory; will be the cause 
for dismissal.  

1.9       ACCREDITATIONS 

Through applications, pre-qualification, performance testing, and external auditing programs; the 
laboratory has been granted certification by different agencies, organizations, and states. The 
Laboratory maintains proficiency as required by the clients and regulatory certifying agency. The 
Quality Assurance Manager maintains credentials and lists of certifying agencies. The list of 
certifications maintained by the Oak Ridge Laboratory includes: 
 
State of Tennessee, Department of Health – Laboratory Division 

  State of California, Department of Public Health – ELAP Branch 
 State of South Carolina,  Dept of Health & Environmental Control, Environmental Lab Certification Program 
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  State of Utah, Department of Health Bureau of Laboratory Improvement 
  State of New Jersey, Department of Environmental Protection, Office of Quality Assurance 
  State of New York, Department of Health, Environmental Lab Approval Program 
  State of North Dakota, Dept. of Health  Environ. Lab. Certification Program - Chemistry Division 
  State of Nevada, Dept. of Conservation Bureau of water Quality Environmental Lab Services 

State of Louisiana, Department of Environmental Quality 
State of Texas, Texas Commission of Environmental Quality 
State of Alabama, Department of Environmental Management 
Commonwealth of Virginia, Dept. of General Services Division of Consolidated Lab Services 
State of Washington, Department of EcologyPerry Johnson Laboratory Accreditation, Inc. 
Department of Energy (DOE) 
Department of Defense (DoD) 
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2.0 ORGANIZATION AND RESPONSIBILITY 

2.1 ORGANIZATIONAL STRUCTURE 

The Laboratory Manager has overall responsibility for this Quality Assurance Program (hereafter referred 
to as the Program). In this capacity, he has delegated the responsibility for formulation, implementation, 
and execution of the Program to the Laboratory Q.A. Manager. 

Current organizational charts, identifying key individuals and the structure of the laboratory, are included 
in the "Statement of Qualifications." Additional organizational structure, functional responsibilities, levels 
of authority, and lines of communication for management, direction, and execution of the Program are 
documented below. 

2.2 RESPONSIBILITY 

Laboratory Management will periodically assess the integrated quality assurance program, its 
performance, and its effectiveness. Problems that hinder the organization from achieving its objectives 
will be identified and corrected. 

Management will provide training and qualification to ensure quality products and services. Every 
employee is responsible for supporting the QA program policies, procedures, and guidance with each 
employee being responsible for their work. Professional qualifications and experience of all individuals 
and positions are maintained. Position descriptions and resumes are kept on file in the QA office. The 
specific duties of selected personnel are described below. Other job descriptions are located within an 
employee’s training file in the QA office.  

2.2.1 Laboratory Manager  

The Laboratory Manager, under the authority of the President of Eberline Analytical Corporation, 
is responsible for the overall laboratory productivity and optimization of the efforts of the analytical 
staff and those who directly support the analytical effort. Staff interacts with the Lab Manager 
throughout the day. The Laboratory Manager is responsible for the implementation of regulatory 
standards, and national program requirements (NELAP, TNI, DOE, and DoD). The Laboratory 
Manager is responsible for the all safety aspects of the laboratory operations. 

The duties of the Laboratory Manager include the following.  

§ Overall direction and general administration. 
§    Daily operation of the laboratory. 
§ Review of analytical procedures and practices. 
§ Recruitment, hiring, assignment, evaluation and termination of personnel. 
§ Training and professional development of staff. 
§ Review of proposals, bids, pricing and quotations. 
§ Perform an annual assessment of the laboratory operation. 

2.2.2 Quality Assurance Manager 

The Quality Assurance Manager operates independently from line management while reporting to 
the Laboratory Manager. The QA Manager has sufficient authority and organizational freedom to 
identify quality problems, to initiate, recommend or provide solutions; to verify implementation of 
solutions, and if necessary, to stop work until the problem is resolved. The QA Manager has 
independence from cost scheduling, and production considerations. In his capacity, he has the 
authority to control processing, delivery, installation, or use of items or services until proper 
disposition of an identified non-conformance, deficiency, or condition adverse to quality. The QA 
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Manager has a direct line of communication to the President of Eberline Analytical Corporation for 
matters of quality. 

 The duties and responsibilities of the QA Manager are as follows. 

§ Develop QA procedures, instructions and plans. 
§ Maintain surveillance over all applications of the QA Program; make recommendations 

for resolution of problems, or further evaluation by management. 
§ Monitor external audits, write responses, and ensure corrective actions. 
§ Issue non-conformances and formal corrective action(s). 
§ Issue stop-work orders for work that is not in compliance with requirements. 
§ Direct, and maintain records of analytical performance evaluation programs to ensure full 

and prompt participation and evaluation of results and derivation of all benefits relating 
there from. 

§ Direct, and maintain records of laboratory certification programs. 
§ Authorized to sign and designate other personnel to sign client related Certificates of 

conformance and/or non-conformance. 
§ Ensures compliance with Regulatory Standards and National Program requirements (e.g. 

NELAP, TNI, DOE, DoD, . . . )  

2.2.3 Health and Safety Manager 

The Health and Safety Manager reports directly to the Laboratory Manager and oversees the 
daily implementation of the laboratory’s health and safety program. The program includes an 
integrated chemical hygiene plan, safety orientation and training, radiation safety plans and 
training, sample disposal and shipment, and safety checks and audits. 

§ The duties and responsibilities of the Health and Safety Manager are as follows. 
§ Administer chemical hygiene, safety, fire extinguisher, etc. training. 
§ Management of sample disposal in conformance with the waste disposal policy. 
§ Packaging and shipment of samples, or designation thereof, following DOT regulations. 
§ Maintain Material Safety Data Sheet (MSDS) documentation. 
§ Direct spill response. 
§ Direct safety checks and audits. 
§ Ensures compliance with regulatory standards and national program requirements 

(NELAP, TNI, DoD, DOE, . . .) 

2.2.4 Technical Director 

The Technical Director reports directly to the Laboratory Manager and provides technical 
direction or advice for the laboratory operations and/or special programs, projects, or activities. 

§ The duties and responsibilities of the Technical Director are as follows. 
§ Perform technical analysis for specific projects. 
§ Make recommendations for research and development. 
§ Write technical manuals. 
§ Design systems, procedures, and documentation as necessary. 
§ Assist chemistry supervisors and technicians in technical interpretation of program 

requirements. 
§ Consult with clients, make recommendations regarding analytical schemes. 

2.2.5 Data Review Department Staff  

The Data Review Department has been structured to handle the specific project requirements of 
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our clients. The Department is responsible for producing quality control (QC) reports, for ensuring 
proper assembly of data packages and production of electronic data deliverables (EDDs) that 
meet the requests of the clients. Data Review personnel, in concert with the QA Manager, will 
assess the requirements of the various programs and client specific requirements, then interact 
with the appropriate laboratory personnel to ensure compliance with the client’s statement of 
work. These efforts improve the accuracy and efficiency with which QC reports and data 
packages are prepared and forwarded to the client. Data deliverables are those items associated 
with the analyses of samples that are provided to the client. 

 Data Review staff responsibilities include the following. 

§ Assuring that analytical data have been correctly entered in the final report. 
§ Assuring that data are not released without reviews. 
§ Assuring that all data are released to the correct contact person. 
§ Producing QC reports. 
§ Assembling Data Packages. 
§ Ensuring that submitted EDD are complete, verified and in appropriate format. 

  

2.3 ASSESSMENT 

2.3.1 The Laboratory Manager will perform routine and continuous assessment of the management 
system to identify, correct, and prevent management problems that hinder achievement of the 
organization’s objective. The assessment will focus on broad categories of management issues to 
determine the effectiveness of the integrated management system. 

2.3.2 Laboratory Manager’s assessments will not be conducted to verify conformance to regulations, 
product standards, or established procedures, but will evaluate customer and employee 
perceptions relative to the following key issues. 

§ Mission and strategic objectives of the organization. 
§ Employees’ role in the organization. 
§ Customers’ expectations and degree to which expectations are being met. 
§ Opportunities for improving quality and cost effectiveness. 
§ Recognizing and enhancing human resource capabilities. 

2.3.3 Results of the Laboratory Manager’s management assessment and recommendations will be 
documented annually.  Decisions and related actions resulting from the recommendations will be 
properly followed up and evaluated for their effectiveness. Moreover, the opportunity for customer 
feedback is afforded by means of an on-line customer feedback/satisfaction survey on the 
laboratory website. 

 

2.4 ORGANIZATION CHARTS 

2.4.1 The Oak Ridge Laboratory Organization is illustrated in Figure 2.1 
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Figure 2.1 
Oak Ridge, TN Laboratory Organization 
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3.0 QUALITY ASSURANCE OBJECTIVES 

3.1 OBJECTIVES 

The Oak Ridge Laboratory Q.A. Program is organized to meet the following objectives. 

3.1.1 To ensure performance of those actions that provide confidence that quality is achieved. 

3.1.2 To provide an effective control for the verification of characteristics of all systems, services, and 
processes that produce data of the required quality. 

3.1.3 To ensure that systems, services, processes, and deliverables meet the rigid quality and reliability 
standards of the Oak Ridge Laboratory. Also, to ensure that individual client criteria pursuant to 
these standards are met. 

3.1.4 To provide a continuing monitoring service for review of operating procedures, and for overall 
effectiveness and evaluation of the Q.A. Program. Also, to provide observations and 
recommendations for improvement in all areas of laboratory operations where quality may be 
affected.   

3.1.5 To ensure the program provides valid records of the control measures applied to all factors 
bearing on the result of investigations. 

3.1.6 To ensure the assessment of results provides feedback to improve the process. 

3.1.7 To foster a culture of commitment to achieve a rising standard of quality that demands that the 
methods utilized to achieve the quality systems, services, processes, and deliverables be 
continuously monitored and improved. 

3.2 QUALITY IMPROVEMENT 

Operational processes will be reviewed continually by management and employees to detect and 
prevent problems and to ensure quality improvement. Any item or process that does not meet 
established requirements will be identified, controlled, and corrected. The cause of problems will 
be identified with corrections made to prevent recurrence. Item reliability, process 
implementation, and quality-related information will be reviewed and the data analyzed to identify 
items and processes needing improvement. 

3.3 RESPONSIBILITIES 

Employees are an integral part of the organization and are responsible to be aware of their work 
environment, to review operational processes and materials utilized, to identify any problems, and 
to make suggestions and recommendations for improvement. Employees are empowered to 
make and/or recommend corrections to improve operations and to prevent recurrence of the 
problems. Employees are also empowered, through their supervisor, to stop work where 
detrimental ethical, contractual, quality, safety, or health conditions exist. Management will 
immediately be made aware of any situations requiring work stoppage. 

All employees are responsible for supporting the Program in principle and in detail and shall 
retain responsibility for the quality of their work.  

Management is responsible to be actively involved in the quality improvement process to ensure 



 
 QUALITY ASSURANCE PROGRAM  Rev. 7 
  Effective: 8/1/13 
   Page 24 of 46 

 
 

  
 
Copy No.                       Radiochemistry Services 
 

proper focus is maintained and for resolution of difficult issues. Management will maintain a “no 
fault” attitude to encourage employees to identify problems that compromise safety and reliability.  
Management will consider all recommendations for quality improvement and will recognize 
employee contributions. 

3.4 CORRECTIONS 

Items and processes that do not meet established requirements must be identified, documented, 
analyzed, and resolved. Corrective actions will be implemented and followed up to ensure 
effectiveness. 

No laboratory analytical data will be revised or corrected after reporting to clients without full 
documentation of the process. The documentation must show: a) what necessitated the change; 
b) details of the change in terms of re-run records or recalculation; c) approval process for the 
change; d) formal client notification.  
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4.0 PERSONNEL QUALIFICATION AND TRAINING 

4.1 QUALIFIED PERSONNEL 

4.1.1 The Oak Ridge Laboratory personnel who perform activities that affect quality will have 
education, experience and training to ensure that suitable proficiency is achieved and maintained.  
A job description, identifying position qualification and duty requirements, will be included in each 
individual's training records. 

4.1.2 All personnel will have training outlining their ethical and legal responsibilities, including the 
potential punishment and penalties for improper, unethical, or illegal actions. 

4.1.3 Personnel performing technical functions or processes will have known and documented related 
work experience and minimum qualifications of education. 

4.2 RESPONSIBILITY 

4.2.1 Supervisors are responsible for initial evaluation of capabilities and qualifications of assigned 
personnel and will assign those personnel to perform functions based on the individual's 
qualifications and abilities. 

4.2.2 Supervisors and managers are responsible for the day-to-day monitoring of assigned personnel 
for evidence of unethical, improper, or illegal activities.   

4.2.3 Appropriate training is the responsibility of the supervisors with support from management. 
Training will address specific needs and will vary according to each job's requirements and 
previous experience of the employee, and will ensure:  

4.2.3.1 Understanding of the fundamentals of the work and its context, 

4.2.3.2 Understanding of the processes and tools being used, the extent and sources of variability in 
those processes and tools, and the degree to which control over the variability is maintained, 

4.2.3.3 Emphasis on correct performance of the work, understanding why quality requirements exist, 
and potential consequences of improper work, and 

4.2.3.4 Emphasis on "doing it right the first time.”  A particular emphasis is placed on employee 
safety. 

4.2.4 Management will provide ALL employees the resources, tools, equipment, scheduling, and 
structured training to ensure personnel can perform their duties effectively. New employees will 
receive detailed information concerning the general corporate policies and the specific laboratory 
safety practices, and security policies. Training shall be conducted on an individual basis to 
achieve and maintain suitable proficiencies. The training will include, but will not be limited to:  

• Ethical and Legal responsibilities  

• Health and Safety     

• Radiation Protection     

• Waste Management     

• Quality Assurance     

• Laboratory Procedures 

• LIMS Operation  
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4.2.5 Access to all laboratory documents and procedures will be available at all times to all employees 
who will be expected to familiarize themselves with these documents.  

4.2.6 Milestone achievements or unique training will be noted by the supervisors via entry in the 
training records. Available certificates of training, education, or awards will also be maintained 
with the individual's training records. 

4.2.7 Supervisors will monitor individual work habits to ensure proficiency is maintained, to note 
progressive improvement, and to identify any needed supportive training. Additional training 
requirements will be developed by the individual's supervisor. 

4.2.8 As needed, employees will be informed of the requirements of special clients/programs 
necessary to achieve their duties and responsibilities. Familiarization will be made a matter of 
record. 

4.2.9 All personnel training records will be maintained in the QA office. The details for maintenance of 
training requirements and records are outlined in the Oak Ridge Laboratory Management 
Procedure, MP-042 “Personnel Training." 

  



 
 QUALITY ASSURANCE PROGRAM  Rev. 7 
  Effective: 8/1/13 
   Page 27 of 46 

 
 

  
 
Copy No.                       Radiochemistry Services 
 

5.0 INSTRUCTIONS AND PROCEDURES 

5.1     POLICY 

The Oak Ridge Laboratory policy uses written and approved procedures for routine activities and for 
analytical and operational processes. Applicable Laboratory procedures are available to all personnel. 
The most current revision of the appropriate procedure will be maintained and documented on the 
laboratory computer server. Departures from routine procedures due to non-standard situations or 
specific requests from clients will be approved by management and fully documented.  

In addition to analytical procedures (AP) the laboratory maintains Management Procedures (MP) that 
describe the policy and approach for performing quality functions. Separate procedures for Health and 
Safety, Radiation Protection and Waste Management, are also maintained. 

5.1.1 ANALYTICAL PROCEDURES 

Analytical procedures are descriptions of particular protocols for testing or operations. Analytical 
procedures will be developed based on published reference procedures for each test or process, 
and authorized for use by the Laboratory Manager.    

5.1.2 Qualification requirements for personnel performing operations and criteria used to determine the 
proficiency of the operator will be documented. 

5.1.3 Each technical procedure will include a list of Personal Protective Equipment (PPE) required for 
the operation being performed. Training for the identification, operation, use, limitations, and 
disposal of the PPE will be conducted. 

5.1.4 Each technical procedure will identify any chemicals/reagents required for completion of the 
operation. Material Safety Data Sheets (MSDSs) for those chemicals/reagents will be readily 
available, and training applicable to the MSDSs will be conducted.   

5.1.5 Training will be conducted to the procedures used for processing wastes generated within the 
appropriate chemistry laboratory. 

5.2 PROCEDURE MANUALS 

Procedure manuals consist of the individual analytical procedures for a laboratory area or for an 
operation combined into one document. The procedures within the manual define all parameters 
of the operations being performed to include required accuracy and completeness of specific 
measurement parameters involved. Procedures will be incorporated into procedure manuals. 
Signature on the Authorization and Approval page applies to all procedures in the manual. 

5.3 FORMAT AND DISTRIBUTION 

5.3.1 Procedures will comply with the format prescribed in the laboratory management procedure (MP-
021, Preparation of Technical and Project QA Documents) and will be approved by the QA 
Manager and the Laboratory Manager.  

5.3.2 Employee access to the most current revision of procedures and manuals will be through the 
Laboratory computer server. Any distribution of controlled copies of any Laboratory procedure will 
be in accordance with the laboratory’s document control protocol. 

5.3.3 The Laboratory Manager is responsible for the maintenance and security of the original electronic 
version of all laboratory procedures and manuals and for ensuring that the most current revision 
of the procedures and manuals are promptly posted and accessible to all employees.  
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5.4 REVIEW 

Laboratory technical procedure, manuals and Quality Assurance Plan will be reviewed annually 
and whenever program or procedural changes occur with updates as appropriate.  Such reviews 
will be documented. All effected laboratory personnel and document holders will be made aware 
of any changes. Training of laboratory personnel on new changes will be conducted as 
necessary. 

5.5 REVISION 

5.5.1 The appropriate supervisor, or designated representative, is responsible for revisions or changes 
to the applicable procedure manuals. 

5.5.2 Revisions are reviewed and approved by the organization(s) and personnel responsible for the 
original document.  When possible, revisions or changes will be accomplished on a page 
replacement basis. 

5.5.3 The Q.A. Manager will be advised of any changes in procedures required to satisfy specifications 
of the client.  

5.5.4 The final revision shall be reviewed, approved, and authorized by the laboratory manager and QA 
manager. The electronic copy is placed on the laboratory server for access.  

5.5.5 The Q.A. Manager will be responsible for the electronic retention of past revised and superseded 
procedures.   The Q.A. Manager will also be responsible for maintaining the server location where 
current revisions are stored for employee reference. 
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6.0 PROCUREMENT DOCUMENT CONTROL 

6.1 PURCHASING 

Procurement of material, components, supplies, reagents, equipment, and services necessary to carry on 
the business interests of the Oak Ridge Laboratory is initiated by purchase requisition and controlled by 
the use of an authorized purchase order number. To the extent necessary, purchase orders will require 
suppliers to have a Q.A. program consistent with the requirements of this document. Detailed information 
on procurement is outlined in the laboratory’s Purchasing Procedure. 

6.2 PURCHASE REQUISITION REVIEW 

Purchase requisitions or change orders are reviewed by purchasing department personnel to ensure 
conformance to the procurement requirements. As applicable, quality related requisitions are reviewed by 
Q.A. personnel prior to being processed. Change orders undergo the same review process. 

6.3 CERTIFICATION/CERTIFICATE OF CONFORMANCE 

All materials and processes requiring certification and certificates of conformance are identified on the 
face of the purchase requisition. Adequate information is provided to ensure supplier compliance to the 
required specifications. The Q.A. Manager is responsible for the retention, filing, and recall of material 
certification or certificates of conformance. 

6.4 SUBCONTRACTS 

When subcontracting analytical work, Oak Ridge Laboratory Management will ensure that the 
subcontractor can meet all the technical specification, maintain the appropriate certification (NELAP, 
DOE, DoD, State, . .) and that the prospective subcontractor has a QA program consistent with the 
requirements of this document.  The Oak Ridge Management will secure the client approval for 
subcontracting their analytical work prior to commencement of the subcontract. The Q.A. Manager is 
responsible for evaluation and acceptance of the subcontractor's Q.A. program.   

6.5 VENDORS 

6.5.1 For procurement of quality-related items or services, the Q.A. Manager is responsible for vendor 
evaluation and approval. Analytical service vendor evaluation and qualification will be through 
accreditation as a secondary standard calibration laboratory (NVLAP, NIST); an audit by Oak 
Ridge Laboratory personnel or an acceptable audit agency; or facility inspection, test reports, or 
receipt inspections, when the quality of the materials or service can be verified by these methods.  
Documentary evidence that products and services conform to procurement requirements will be 
provided and retained. A list of approved vendors will be maintained by the Procurement Office. 

6.5.2 The effectiveness of the control of quality by contractors and subcontractors will be assessed at 
intervals consistent with the importance, complexity, and quantity of the product or services. 

6.5.3 The purchasing department is responsible for maintaining a record of quality related materials 
received from vendors including any reports for non-conforming material. 

6.6 QUALITY RELATED SERVICES 

Q.A. personnel will review the purchase requisitions for quality related services. Those services 
that are determined to be quality related will include, as applicable, a statement, or wording, in the 
body of the purchase order or by attachment identifying the applicable requirement. 
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7.0    MATERIAL RECEIPT AND CONTROL 

7.1  POLICY 

Only material components, supplies, reagents or standards with acceptable quality characteristics and 
from qualified vendors will be allowed into  the laboratory. 

7.2  RESPONSIBILITY 

Receipt and initial verification of all materials and equipment received by the Oak Ridge Laboratory, 
either purchased or contract (client) supplied, is the responsibility of the receiving or designated 
individual. Technical verification for materials and equipment will be performed by the requisitioner or 
Q.A.  Manager, whichever is applicable. Quality related purchase order items will be receipt inspected 
by Q.A. personnel.  

7.3   MATERIAL CONTROL 

Purchased material is controlled by the Laboratory Supervisor or designated individual.  

7.3.1 The receiving and stock control clerk, or designated individual, is responsible for the expedient 
and correct routing of all initially accepted received materials to stock, or to the requisitioner.  

7.3.2 Purchasing department personnel are responsible for maintaining a record of materials received 
from vendors, including Rejected Material Report or equivalent form, for any non-conforming 
material. 

7.4 NON-CONFORMING MATERIAL 

When received material, affecting quality, has been determined to be non-conforming, the requisitioner 
will work with the purchasing agent and will be responsible for proper processing.   

7.5 RECORDS 

Records of receipt of services and supplies that affect the quality of laboratory operation will be identified 
with date of receipt, expiration date, source, lot or serial identifier, and calibration or certification records 
as appropriate. 
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8.0 MATERIAL STORAGE AND CONTROL 

8.1  POLICY 

All materials and supplies in storage will have the necessary protection to preclude deterioration, 
corrosion, or damage during storage life and will carry identification sufficiently clear to ensure that only 
those materials specified by process instructions will be withdrawn from material storage and issued for 
processing. 

Only analytical grade chemicals and reagents, bearing such grade identification will be utilized by the 
Laboratory. Each container will be assigned a unique identification number upon receipt. The date of 
receipt will be posted on each container. The use and the retention (shelf life) of such chemical will be 
monitored by the Laboratory Supervisor.  

All standards used by the Laboratory must be NIST certified. Each standard must be accompanied with 
a certificate showing the name, composition, concentration, reference number and NIST Certification. 
The use and distribution of these standards will be monitored by the LIMS. The certificate and 
certification documents of standards will be controlled by the QA department.  

8.2 RESPONSIBILITY 

Only authorized personnel will have access to, and the responsibility for, control and issue of materials 
or supplies.  Materials and supplies will be stored to allow for ready identification.  Care will be taken to 
preclude mixing of rejected material and supplies with those that are qualified for issue.  
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9.0 CONTROL OF PROCESS 

9.1 STANDARD PRACTICES 

Standard practices applicable to services provided by the Oak Ridge Laboratory are contained in 
documented procedures and this Q.A. Program Manual.  Every effort is made to implement and fulfill the 
requirements of Federal and local laws, rules, guidance(s), and directives as may be applicable to the 
operational practices within the Oak Ridge Laboratory.  These may include but are not limited to: 

9.1.1 Federal and State rules and regulations. 

9.1.2 Consensus standards related to the services performed (e.g., American National Standards 
Institute). 

9.1.3 Regulatory Guides published by the Nuclear Regulatory Commission, Department of 
Energy,  the Environmental Protection Agency, and the Department of Defense. 

9.1.4 Specific contractual agreements with clients. 

9.1.5 Where conflicts may occur among any of the above items, the client will be notified and 
requested to specify the practice to be followed. 

9.2 DOCUMENTED PROCEDURES 

Routine analytical operating procedures are documented.  Each laboratory procedure includes 
quality control criteria that are applicable to that process.  The laboratory management will 
develop, promulgate, and implement procedures that document the operations performed in the 
laboratory.  Additionally, the following general procedures or documents, as applicable, will be 
developed:  

9.2.1 Quality Assurance Procedures  

9.2.2 Radiation Safety Manual and Procedures  

9.2.3 Sample Control Procedures 

9.2.4 Purchasing Policies and Procedures  

9.2.5 Data Review Procedures  

9.2.6 Environmental Compliance Procedures 

9.2.7 Safety Procedures 

9.2.8 Chemical Hygiene Plan 

9.2.9 Hazard Communications Program 

9.2.10 LIMS Procedures 

9.2.11 Management Procedures 

9.2.12 Analytical Procedures 

9.3 RESPONSIBILITY 

The Laboratory Manager, or designated representative, determines which instructions or 
procedures require quantitative or qualitative acceptance criteria and specify the appropriate 
criteria on special contracts or projects. 
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9.4 WORK POLICY 

All work to be performed by the Oak Ridge Laboratory on client samples is authorized by the 
client and controlled through a Laboratory Information Management System (LIMS) work order 
document which incorporates the client's requirements. (Or by some other document deemed 
necessary by the Laboratory Manager or Project Manager as directed by the customer) 

9.4.1 The work order specifies those analyses necessary to assure compliance with contractual 
obligations. 

9.4.2 The Project Manager or designated personnel –under the authority of the Laboratory 
Manager, are responsible for notifying the Q.A. Manager and performing laboratory 
departments, through the appropriate supervisor, of all contract requirements including 
reporting format and quality control criteria.  This may be done by reference to other 
documents (e.g., Purchase Order, statement of work, technical specifications, etc.) that 
delineates the contract requirements.   

9.4.3 The Project Manager or designee –under the authority of the Laboratory Manager-, will 
ensure planning, scheduling, and resources are considered when contracting for or 
accepting work.  

9.4.4 When subcontracting analytical services, the Project Manager or designated individual 
under the authority of the Laboratory manager-, will assure that: 

• The client is notified in writing of the intention to subcontract any portion of the testing to 
another party. 

• If the work is covered under NELAP, the work will be placed with a laboratory accredited 
under NELAP for the tests to be performed.  

• Records, demonstrating that the above requirements have been met, are retained in the 
project folder. 

  



 
 QUALITY ASSURANCE PROGRAM  Rev. 7 
  Effective: 8/1/13 
   Page 34 of 46 

 
 

  
 
Copy No.                       Radiochemistry Services 
 

10.0 PREVENTIVE MAINTENANCE 

10.1 POLICY 

Preventive maintenance is performed as required on instrumentation and equipment to prevent 
down time and to ensure reliable performance.  The laboratories maintain instrument redundancy 
that precludes the requirement for a repair and maintenance capability for instrumentation.  
Maintenance and/or repair of equipment are performed by the equipment manufacturer or 
authorized representative under contract or purchase order. 

 10.2 MAINTENANCE 

Preventive maintenance procedures will be developed for use where instructions are not provided 
in the manufacturer supplied operator's manual.  As applicable, each department will maintain a 
major equipment and measurement standards list.  A record of instrument maintenance, 
calibration, and repair, if applicable, will also be maintained.  The supervisors and operating 
personnel are responsible for complying with the department maintenance schedule. 

10.3 SPARE PARTS 

Supervisors will ensure that an adequate inventory of spare parts and consumables is 
requisitioned and maintained for instrumentation in their area in order to prevent down time or 
compromise operating conditions. 
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11.0 CONTROL OF MEASUREMENT AND TEST EQUIPMENT 

11.1 MEASUREMENT AND TEST EQUIPMENT CALIBRATION POLICY 

This section establishes the controls and calibration requirements for all analytical and nuclear 
measurement equipment.  An equipment list will be maintained indicating calibration status. 

11.1.1 All equipment whose operation and function directly affect the quality of service will be 
inspected/calibrated at established intervals.  As applicable, equipment will be suitably 
identified to reflect calibration status.  If an instrument is determined to be out-of-tolerance, it 
will be segregated, or otherwise clearly identified as inoperable.  Records of each calibration 
will be kept in appropriate logbooks or files.  Instruments whose calibrations are performed 
during method operations are calibrated and controlled in accordance with the method 
requirements.  Run logs will be maintained for this category of instrumentation. 

11.1.2 The equipment used to determine the quality characteristics and accuracy of instruments will 
be checked and verified either internally (dependent upon capability), or by qualified 
calibration services.  

11.1.3 Frequency of inspection/calibration will be based on use of the equipment or instrument, 
environmental conditions in which it is used, its inherent stability, manufacturer's 
recommendation, and the wear or deterioration resulting from its use. 

11.1.4 Certified standards are used for all primary calibrations.  National Institute of Standards and 
Technology (NIST) or NIST traceable, Environmental Protection Agency (EPA), New 
Brunswick Laboratory (NBL), or Department of Energy (DOE) standards are used, when 
available, for the primary calibrations or verification of primary calibrations. 

11.1.5 All preparations of standard solutions are recorded in a standards preparation logbook or 
file.  Identities of standards are such that a secondary standard or dilution can be traced, 
through subsequent actions, back to the initial certification. Records of these reference 
standards are organized in a secure location in the QA office. 

11.1.6 Quality control check standards are used to record instrument sensitivity and linearity and to 
verify proper response.  Methods and calibration entries are dated, initialed, and 
documented by the analyst. 

11.1.7 Measuring and test equipment are tagged as to calibration or operating status for periodic 
processes performed on a scheduled interval of greater than one month.  For processes 
performed more frequently, separate documentation will be available for verification of 
operational status.  Instruments that are too small to be tagged or are subject to a wide 
variety of calibrations shall have separate documentation of status available. 

11.2 RESPONSIBILITY 

Testing and/or calibration of equipment and instruments will be performed under the direction of 
the supervisor, the department manager, or the operations manager and performed under 
suitable environmental conditions. 

11.3 PROCEDURES 

All tests and calibrations will be performed in accordance with written procedures that contain 
provisions for ensuring that all prerequisites for the given test have been met, including 
appropriate equipment to be used. 
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11.4 CERTIFICATION AND CERTIFICATES OF CALIBRATION 

11.4.1 To the extent possible, calibration will be traceable to NIST.  Records of traceability will be 
maintained along with records of routine calibrations of each instrument or measurement 
system.  Where no NIST traceability exists, the basis used for calibration will be 
documented. 

11.4.2 Equipment records will be maintained to indicate past and current status, and to provide 
reproducibility and traceability of results. 

11.5 RADIOACTIVE SOURCE CALIBRATION 

Radioactive sources used as calibration standards will be periodically calibrated and controlled.  
Current calibration certificates will be kept on file. 

11.6 CALIBRATION RECORDS 

Supervisors will ensure that calibration data for instruments and radioactive sources is recorded 
in the instrument logbook, on data work sheets, on computer files and/or control charts.  When 
required, new calibration charts will be prepared when there is measurable change in calibration 
effect on instruments that have been calibrated.  If an instrument is determined to be out of 
tolerance, it will be segregated or otherwise clearly tagged as inoperable and not used until 
repaired.   

11.7 REPORTS GENERATED FROM USE OF A DEFICIENT INSTRUMENT 

If a major deficiency in an instrument or device is detected during periodic calibration procedures, 
the technician will immediately notify the supervisor, the operations manager, and the Q.A. 
Manager.  A conference will immediately be scheduled to investigate and decide what corrective 
action is to be taken on past data and reports resulting from the use of the deficient instrument or 
device.  A record of corrective actions will be maintained. 

11.8 PERFORMANCE CHECKS OF RADIATION SCREENING INSTRUMENTS 

Performance checks will be made to ensure the continuing capability of radiation screening 
instruments.  Procedures will include efficiency checks and background determinations.  The 
procedure and frequency of each check is optimized for each detector system to provide 
assurance of the detector's performance.  Documentation of the checks and the results are kept 
for all operations.  
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12.0 DATA REDUCTION, VERIFICATION, AND REPORTING 

12.1 USE OF COMPUTER HARDWARE AND SOFTWARE 

Computer programs used in the production or support of client data are either purchased, or 
developed using approved development methodology.  Such programs are independently 
validated, verified, and documented.  Changes are controlled to assess the potential impact of the 
change on the performance of the program.   

12.2 DATA REDUCTION AND VERIFICATION 

Sample receipt and distribution through the laboratory is documented by the sample receiving 
technician. Sample handling, subsampling, and preparation for counting measurement are 
documented by the laboratory technicians.  

12.2.1 The successful completion of an analysis is monitored by the Counting Room staff.  The 
Laboratory Manager, or designated individual, performs the final review and approves the 
data. 

12.2.2 Calculation methods, transcriptions, and data flow, plus times and locations of the various 
tiers of review are detailed in the specific procedure. 

12.3 REPORTING 

The Project Manager or designated individual is responsible for providing the client with the 
required analytical results.  Reports to clients will be reviewed for accuracy and completeness 
and, where required, analytical methods and minimum/method detection limits (MDL) will be 
reported.  Laboratory reports of analyses will be signed by an authorized individual who, along 
with the person who signed the data sheets, can attest to the fact that the data was generated in 
accordance with established procedures.  
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13.0 DOCUMENT CONTROL 

13.1 POLICY 

The primary formal communication methods within the Oak Ridge Laboratory departments are 
documents that inform or direct activities affecting purchasing, sample analyses and reporting, 
instrument calibration and/or testing, radiation controls, proper handling of wastes, radiation 
safety, and Health and Safety. These documents are controlled by the Q.A. Program Manual, 
Operating Procedure Manuals, other documented procedures, or by interoffice memoranda. 
Drawings and specifications are not controlled as separate documents but are included in 
controlled procedures where applicable. The QA Office controls logbooks used to document the 
analysis of samples (see MP-023, Documentation of Analytical Laboratory Notebooks).  

13.2 RESPONSIBILITY 
13.2.1 The Q.A. Manager is primarily responsible for maintaining files of all controlled documents 

and will: 
• Review the Quality Assurance Program Manual and provide recommendations for 

updating. 
• Ensure that all holders of controlled documents receive updates to the documents.  
• Maintain files of controlled document distribution indicating document title, number, 

revision number, assigned date, and the name of the individual to whom the 
document is assigned.  

• Forward revisions of controlled documents to assigned individuals. An 
acknowledgment form will accompany each document revision for verification of 
receipt and to provide disposition instructions for the superseded pages 

• Maintain a Master List of current procedures which includes procedure number, 
procedure title, current revision number, and date on which the current revision 
became effective.  The list will be continually updated to reflect all new revisions or 
new procedures issued.  An electronic copy of this list shall be available for employee 
reference at all times.  

13.2.2 Uncontrolled copies of controlled documents will be distributed only if marked 
"Uncontrolled." 

13.2.3 Superseded and/or obsolete documents are isolated from use or destroyed.  Upon training 
to new revisions, employees sign to verify the destruction of all uncontrolled copies of 
obsolete revisions.   

13.2.4 Each employee is responsible for requesting revisions or changes to operating procedures 
for their area of responsibility.  

13.2.5 The Q.A. Manager will be advised of any changes in procedures required to satisfy client 
specific requirements. 

13.2.6 Client information and records such as contract requirements, project descriptions, analytical 
data and results submitted to the client; and all laboratory records associated with such 
submittal will be maintained by the laboratory for a minimum of 5 (Five) years. Clients will be 
contacted and queried for disposition instructions for their related documentation. 

13.2.7 If or when the laboratory may transfer ownership, is decommissioned, or goes out of 
business, ALL clients will be notified and asked to provide specific direction regarding the 
transfer or disposition of documents and records related to their project(s).   
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  14.0  INTERNAL QUALITY CONTROL 

 
14.1 LABORATORY ANALYTICAL SERVICES 

Precautions are taken in the chemistry laboratories to avoid cross-contamination of samples and 
to ensure the reporting of accurate results. Quality control samples are analyzed along with 
routine samples to indicate when results may be in error due to improper operation or calibration 
of equipment, inadequate training of personnel, a deficiency in the procedure, or cross-
contamination from other samples. 

14.1.1 Laboratory Precision - Laboratory management personnel are responsible to ensure that 
analytical results are reproduced internally within acceptable limits. 

14.1.2 Precision and Accuracy - Replicate standards and/or samples are used to estimate the 
precision of each analytical test procedure for a known matrix. Data control limits are 
established to satisfy the requirements of specific measurements based on prior 
knowledge of the measurement system and method validation studies. Certified 
standards and/or spiked samples are used to estimate chemical recovery and accuracy 
for these procedures for known matrices. 

14.1.3 Calibration and Performance Checks of Nuclear Measurement Systems - Reference 
standards are used for calibrating nuclear measurement systems. In addition to 
calibration of all instrumentation, routine monitoring is performed to ensure the continuing 
integrity of the instrument performance. The monitoring parameters performed include 
efficiency checks, background determinations, and energy calibrations. The procedure 
and frequency of each check is optimized for each detector system to provide assurance 
of the detector's performance. Documentation of the checks and the results are kept for 
all systems. The supervisor is responsible for these calibration and performance checks.   

14.1.4 Duplicate Analysis - Duplicate aliquots of randomly selected samples will be processed 
on a routine basis. The analyst will always process samples in accordance within 
approved operating procedures. The evaluation of the duplicate analysis will be based on 
examination of the difference between the duplicates. A statistical analysis of the data 
may be performed when a cursory evaluation indicates problems with the results. If the 
two results agree within the three standard deviation limits, a more detailed evaluation 
will generally not be necessary. Results of duplicate analyses will be included in the 
monthly Q.C./Q.A. report.   

14.1.5 Detection and Elimination of Bias - Where possible, calibration will be with standards that 
are traceable to NIST. However, traceability to NIST is not always possible and reliance 
on other suppliers may be necessary (e.g., International Atomic Energy Agency, U.S. 
Department of Energy, U.S. Environmental Protection Agency, or commercial supplier 
such as Analytics, Amersham Biosciences, AEA Technology, etc.). Standards in the 
appropriate geometry or form will be used to determine efficiency of instruments on a 
periodic basis. In the calibration process, the ideal standard will be a known quantity of 
the radionuclide to be measured, prepared in exactly the same geometry as the samples 
and counted under the same conditions. In this way, factors such as self-absorption, 
backscatter, sample geometry, and detector efficiency will be accounted for empirically.  

14.1.6 Spiked Samples - A known quantity of calibrated radioactive standard solution will be 
added to an aliquot of the sample or to a "blank" sample for replicate analysis. When the 
entire analytical system is operating properly, the laboratory record will demonstrate the 
accuracy and precision of the data. Divergent data from the spiked sample will point out 



 
 QUALITY ASSURANCE PROGRAM  Rev. 7 
  Effective: 8/1/13 
   Page 40 of 46 

 
 

  
 
Copy No.                       Radiochemistry Services 
 

problem areas.  If the data is consistently higher or lower than the known value, bias in 
the analytical procedure is indicated. This may require a search for personnel errors, re-
standardization of carriers or tracers, and/or recalibration of counting equipment. . 

14.1.7 Background Determination - The type of equipment and environmental factors contribute 
to variation in the counting rate of instrument background. The background of each 
system instrument will be determined and recorded with sufficient frequency to provide a 
firm statistical basis for that measurement and to ensure response to potential instrument 
problems or other artifacts such as controlled contamination. 

14.1.8 These background determinations will include use of the items that most closely duplicate 
the analytical configuration in type, geometry, and with any associated fixtures. In some 
cases, true blanks are not available, but the closest practicable analog is used. 

14.1.9 Some systems are sufficiently stable to require no change in backgrounds used for data 
reduction (e.g., uranium daughter gamma-rays found in gamma spectra due to adjacent 
building materials and earth). In this case, backgrounds will be compared to historical 
data to insure sufficient stability. Other systems experience enough variability to require 
computed backgrounds based upon running averages.   

14.1.10 Background data will be recorded in the logbook or computer file for that specific 
instrument along with calibration data and instrument maintenance records.   

14.1.11 Blanks - Blank samples are routinely analyzed to verify control of contamination and 
process. Results of processed blanks will be included in the monthly Q.C./Q.A. report.  

14.1.12 Collaborative Testing - The Oak Ridge Laboratory participates in collaborative testing or 
inter-laboratory comparison programs. Natural or synthetic samples prepared to contain 
known concentrations of certain radionuclides are sent to participating laboratories by an 
independent referee group such as the DOE Radiological and Environmental Sciences 
Laboratory DOE, Idaho Falls, Idaho (MAPEP); by a NELAC approved provider such as 
the Environmental Resources Agency (ERA), Environmental Measurements Laboratory 
(EML), or by customer(s).  

These programs enable Oak Ridge Laboratory personnel to document the precision and 
accuracy of radioactivity measurements, identify instrumental and procedural problems, and 
compare performance with other laboratories. 

14.2     QUALITY CONTROL AND DATA REPORTS 

14.2.1 Quality Control Reports  

  Quality control results will be summarized, and include with every sample/group of samples. 

   14.2.2  Data Reports 

Routine performance requires documentation of all pertinent information with the basic 
documents dated and initialed or signed. Required documentation will be the initial work order, 
Chain-of-Custody (CoC), or document that records all pertinent information such as the identity of 
the sample and analyses to be performed. The data report will include technical analysis notes, 
logbooks, work sheets all raw data and other information used in performing the analysis. The 
report of analysis will be the final report of the data to the client and is issued in accordance with 
the laboratory's procedure for review and processing, as well as any client specific requirements.   

14.3 DATA VERIFICATION 

Routine performance requires inclusion of all pertinent information with basic documents dated 
and initialed or signed. The work order has recorded such information as the identity of the 
samples and analyses to be performed. All raw data and other information used in performing the 
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analyses are documented.   

14.3.1 Electronic Deliverables Verification - Project managers, or designated individuals, are 
responsible for ensuring that electronic deliverables are complete and accurate.  

14.4     Sample Custody 

Samples are assigned a unique laboratory identification number, marked on a label that is applied 
directly to the container and which identifies the work order and laboratory fraction. Sample 
control personnel are designated sample custodians for strict (legally defensible) CoC samples. 
Locked buildings, refrigerators, freezers, and cabinets are available for CoC samples. Sample 
custody forms or technician analysis notes are used for tracking all samples through the 
analytical process. Details for radiological survey of samples, sample security, sample disposal, 
etc. are outlined in approved Sample Control Procedures. Sample chemistry and nuclear 
counting requirements are assigned by the laboratory manager, or designated individuals.   
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15.0 AUDITS 

15.1 POLICY 

The Oak Ridge Laboratory has established a comprehensive system of planned and documented 
audits to verify compliance with all aspects of the Q.A. Program. An audit is defined as a 
documented activity performed in accordance with written procedures or checklists to verify, by 
examination and evaluation of objective evidence, that applicable elements of the Q.A. Program 
have been developed and effectively implemented in accordance with specific requirements. 
Audits will be performed by persons not having direct responsibility for those areas being audited. 

15.1.1 Customer Access to the Oak Ridge Laboratory Facilities and Personnel - The client is 
frequently responsible for auditing the Oak Ridge Laboratory’s performance relative to 
contractual requirements. The exact nature of this responsibility is relative to the nature of 
the regulatory or licensing requirements, the significance of the services, and the 
technical expertise available or inherent within the client's organization. The need for, and 
frequency of, client audits is dependent upon the above factors. A client may authorize an 
independent agency to perform an audit on its behalf. When possible, the facilities, 
equipment, and records (proprietary information excluded) of the Oak Ridge Laboratory 
will be made available for client inspection along with the necessary personnel to permit 
verification of quality characteristics. 

15.1.2 The Q.A. Manager will coordinate and participate in audits conducted by the client or the 
client's representative.  

15.1.3 Internal Audits - The Q.A. Manager will audit the laboratory operations to verify 
compliance with established procedures and requirements set forth in the Q.A. Program 
Manual. Use of a checklist will insure items in compliance are noted as well as any 
requirements for improvement. 

15.1.4 External Audits - External audits of organizations providing services to the Analytical 
Services Group are scheduled at a frequency commensurate with the status and 
importance of the activity. 

15.2 RESPONSIBILITY 

Audits will be directed by the Q.A. Manager with assistance from designated personnel. 

15.2.1 The Q.A. Manager will be responsible for an independent quality assurance audit of each 
department. 

15.2.2 The Q.A. Manager will be responsible for assuring that audits are performed by 
knowledgeable professionals.  

15.2.3 An independent qualified auditor will audit areas of responsibility assigned to the Q.A. 
Manager.  

15.3 DOCUMENTATION 

Audit results will be documented by the Q.A. Manager.  

15.3.1 The Laboratory Manager  shall be provided a copy of the audit report. 

15.3.2 The QA Manager will determine if there are any corrective actions required and the 
individual responsible for implementing the corrective action 
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15.4 DEFICIENT AREAS 

15.4.1 The responsible Manager will ensure correction of the identified deficiencies.  

15.4.2 The Q.A. Manager will verify that action is taken to correct any deficiency and will take 
follow-up action to ensure that corrections have been completed. 

15.4.3 The Q.A. Manager will ensure close out, with documentation, of the audit after corrective 
actions have been completed.  

15.4.4 For uncorrected or unresolved deficiencies, after due diligence, the Q.A. Manager will 
petition the Laboratory Manager to bring to bear his authority for resolution of the 
deficiencies. 

15.5 FREQUENCY OF AUDITS 

The Q.A. Manager will ensure internal audits are conducted on an annual basis.  Additional 
selective audits will be conducted when one or more of the following conditions exist: 

15.5.1 When significant changes are made in functional areas of the Q.A. Program, including 
significant reorganization or procedure revisions. 

15.5.2 When assessment of the Program's effectiveness is considered necessary. 
 

16.0 QUALITY ASSURANCE AND INSPECTION RECORDS 

16.1 POLICY 

Records that provide objective evidence of the quality of work are generated and maintained. These 
records include controlled logbooks, customer instructions, sample analyses data sheets, and results of 
reviews, inspections, tests, audits, corrective actions, reports, and training records. Also included are 
related data such as personnel qualifications, procedures, and equipment records.    

16.2 RESPONSIBILITY 

The responsibility for initiation, completeness, and reliability of Q.A. records is vested in the appropriate 
supervisor, with periodic verification checks by the Q.A. Manager. All Oak Ridge Laboratory personnel 
performing processes or services associated with the work being performed will assist in the efforts. 

16.3 RECORDS 

16.3.1 Inspection and test records will, at a minimum, identify the inspector or data recorder, the 
type of observation, the results, the action taken in connection with any deficiencies 
noted, and the date of the inspection or test. 

16.3.2 All required records will be legible and of a quality that can be copied. Records shall be 
completed using reproducible ink. Errors or incorrect entries will be lined through with a 
single line, dated, and initialed by the recorder. 

16.3.3 Correspondence from clients may be made available for inspection at the discretion of 
client representatives and authorization from the originating organization. 

16.3.4 Q.A. records will be identified and controlled by customer number and/or client 
identification as applicable. 

16.4 STORAGE OF RECORDS 

16.4.1 Quality assurance records will be firmly attached in binders, placed in folders or 
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envelopes, and, if applicable, cross referenced by client identification and stored in a 
secure area. 

16.4.2 Q.A. records will be properly stored and made available to the client upon request. 

16.4.3 Records will be maintained in a secured and protective storage area. 

16.4.4 Records will be identified and be retrievable.   

16.4.5 CoC records are included with the sample set records. 

16.4.6 Longer retention or duplication of records is available at the specific direction from the 
client.  

16.4.7 Laboratory management will be responsible for governing access to, and controlling the 
records.  

16.4.8 Analytical reports and source calibration data will be retained for a minimum of five years 
after results are reported to the client. 

16.4.9 Procurement records will be retained for a minimum of five years or as required by the 
contract.  

16.4.10 All records and analyses performed pertaining to (NELAC) accreditation will be kept for a 
minimum of 5 years and would be available for inspection by the accrediting authorities 
during this period even without prior notification to the laboratory. 

 

17.0 CORRECTIVE ACTION 

17.1 POLICY 

The Oak Ridge Laboratory policy is to ensure continuous acceptable quality levels for services 
provided. Conditions adverse to quality will be identified and corrected as soon as practical.   

17.2 CORRECTIONS 

17.2.1 CORRECTIVE ACTION REPORT (CAR) 

In the case of a significant condition adverse to quality, the cause of the condition shall 
be determined and corrective action taken to preclude recurrence. The identification, 
cause, and corrective action shall be documented and reported to appropriate levels of 
management. Follow-up action shall be taken to verify implementation of this corrective 
action and documented via a Corrective Action Follow-Up form. The Corrective Action 
Report (CAR) Form shall be used to document this condition. Typically, the Q.A. 
Manager will initiate investigation and corrective action by issuing a Corrective Action 
Report (CAR) in any of the following situations: 

• When an audit reveals circumstances that will adversely affect quality (Audit Finding) 
as determined by the Q.A. Manager.  

• When any results of an inter-comparison study are out of control, or for non-
participation. 

• When procedural or technical problems arise and the Q.A. Manager determines that 
they will significantly affect quality. 
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17.3 NON-CONFORMANCE REPORT (NCR) 

A non-conformance is a deficiency in a characteristic, procedure, or documentation that renders 
the quality of an item unacceptable, however, is not considered a significant condition that would 
require an investigation by use of a CAR. In the laboratory, non-conformances can include 
physical defects, incorrect or inadequate documentation, and deviations from an established 
protocol, plan, or documented technical requirement. This condition is documented using a Non-
Conformance Report (NCR) Form.  

17.4 RESPONSIBILITY 
 

All laboratory personnel are responsible to communicate any evidence of unacceptable quality 
performance to their supervisor, the responsible manager, and/or the Q.A. Manager.  

17.4.1 The responsible manager will ensure investigation of a condition adverse to quality, 
determine assignable cause, and provide recommendation(s) for corrective action. 

17.4.2 The responsible manager will ensure action is initiated to correct the assignable cause of 
the adverse condition and to determine and initiate the specific corrective action(s) 
necessary to preclude recurrence. 

17.4.3 The Q.A. Manager will review CARs, NCRs, and routine Q.C. reports for evidence of 
unacceptable quality. 

17.4.4 Copies of the completed CARs and NCRs will be kept on file by the Q.A. Manager. 

17.5 CLIENT NOTIFICATION 

The client will be notified when any Corrective Action is initiated due to evidence of unacceptable 
quality that is related to their contract. 

 
 

18.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

18.1 POLICY 

The Oak Ridge Laboratory policy is to keep management apprised of all quality assurance 
problems, actions taken to correct them, and any actions taken to prevent recurrence. 

18.2 QUALITY ASSURANCE REPORTS 

18.2.1 Quality Assurance Reports are prepared quarterly by the QA Manager and submitted to 
upper management. The reports shall include discussion of inter-comparison studies, 
status of corrective actions, and quarterly QA objectives. 

18.2.2 The Q.A. Manager will report all general or system audit results, problems, corrective 
actions, and replies. 
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Document Revision History 

 

Revision Effective Date Changes From Previous Revision 
7 8/1/13 • Document Revision History table implemented 

• Added Emergency Coordinator to title designations of 
positions in Section 1.4.4 

• Updated list of accreditations in section 1.9 to reflect 
all current certifications 

• Updated Laboratory Organization Chart 
• Removed requirement for employees to maintain hard 

copies of procedures in work area. 
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PERRY JOHNSON LABORATORY 

ACCREDITATION, INC. 

Certificate of Accreditation 

Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of: 

Eberline Ananlytical – Oak Ridge Laboratory 
601 Scarboro Road, Oak Ridge, TN  37830-7371 

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of 

ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration 

Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 4.2 

10/26/2010 and is accredited is accordance with the:  

United States Department of Defense 
Environmental Laboratory Accreditation Program  

(DoD-ELAP) 

This accreditation demonstrates technical competence for the defined scope: 

Environmental Testing 
(As detailed in the supplement) 

Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this 

certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the 

Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules. 

 Initial Accreditation Date: Issue Date: Accreditation No.: Certificate No.: 

 December 18, 2012 December 18, 2012 70747 L12-194 

 

 

The validity of this certificate is maintained through ongoing assessments based  

on a continuous accreditation cycle.  The validity of this certificate should be  

confirmed through the PJLA website: www.pjlabs.com  

 

For PJLA: 

 
_________________________ 

Tracy Szerszen 

President/Operations Manager 

Perry Johnson Laboratory 

Accreditation, Inc. (PJLA) 

755 W. Big Beaver, Suite 1325 

Troy, Michigan  48084 
 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

Eberline Analytical – Oak Ridge Laboratory 
601 Scarboro Road, Oak Ridge, TN  37830-7371 

Michael McDougall   Phone: 865-481-0683 

Accreditation is granted to the facility to perform the following testing: 

Issue: 10/12 This supplement is in conjunction with certificate #L12-194 Page 2 of  3 

 

Matrix Standard/Method Technology Analyte 
Air/Aqueous Eberline SOP EiChroM AM-01  Alpha Spectroscopy Isotopic Curium 

Air/Aqueous/Solid AP-016 Beta GPC Chlorine-36 

Air/Aqueous/Solid AP-026 Beta LSC Carbon-14 

Air/Aqueous/Solid ASTM D-5174 KPA Total Uranium 

Air/Aqueous/Solid Eberline SOP EiChroM Ni-01 Beta LSC Nickel-63 

Air/Aqueous/Solid Eberline SOP EML Pu-01 Alpha Spectroscopy Isotopic Plutonium 

Air/Aqueous/Solid Eberline SOP EML Th-01  Alpha Spectroscopy Isotopic Thorium 

Air/Aqueous/Solid Eberline SOP EPA 903.0  Alpha Spectroscopy Radium-226 

Air/Aqueous/Solid EiChroM Np-01 Alpha Spectroscopy Neptunium-237 

Air/Aqueous/Solid EiChroM Sr-01 Beta GPC Strontium-90 

Air/Aqueous/Solid EiChroM Sr-01 Beta GPC Total Strontium 

Air/Aqueous/Solid EiChroM Tc-01 Beta LSC Technetium-99 

Air/Solid Eberline SOP EiChroM AM-01  Alpha Spectroscopy Americium-241 

Air/Solid Eberline SOP EML Pb-01  Beta GPC Lead-210 

Air/Solid Eberline SOP EML Po-01 Alpha Spectroscopy Polonium-210 

Air/Solid Eberline SOP EML U-02  Alpha Spectroscopy Isotopic Uranium 

Air/Solid Eberline SOP EPA 903.0  Alpha GPC Total Radium 

Air/Solid Eberline SOP EPA 904.0  Beta GPC Radium-228 

Air/Solid LANL ER-130  Gamma Spectroscopy Gamma Emitting Radionuclides 

Aqueous EPA 900.0 Alpha Beta GPC Gross Alpha & Beta 

Aqueous EPA 901.1 Gamma Spectroscopy Gamma Emitting Radionuclides 

Aqueous EPA 903.0    Alpha GPC Total Radium 

Aqueous EPA 904.0 Beta GPC Radium-228 

Aqueous EPA 906.0 Beta LSC Tritium 

Aqueous EPA 908.0 Alpha Spectroscopy Isotopic Uranium 

Aqueous/Solid EiChromM Am-01  Alpha Spectroscopy Americium-241 

Solid EiChromM Am-01  Alpha Spectroscopy Isotopic Curium 

 



 

Perry Johnson Laboratory Accreditation, Inc. 
  

 

755 W. Big Beaver Rd. · Suite 1325 · Troy, MI  48084 · Phone: 1-877-369-LABS or 248-519-2603 · Fax: 248-213-0737 

 

 

October 1, 2012 

 

 
 

Mr. Michael McDougall    

Eberline Analytical – Oak Ridge Laboratory 

601 Scarboro Road 

Oak Ridge, TN  37830-7371 

 

 

Dear Mr. McDougall: 

 

This letter is to confirm that you have successfully completed your accreditation assessment. A 

certificate has now been granted and posted on our website. As you are aware, PJLA will no 

longer be issuing expiration dates on our certificates. Your certificate # L12-194 will remain 

valid as long as you continue to maintain your annual assessments and reaccreditation 

assessments as stated in your customer agreement with PJLA. At this time, we have confirmed 

that your annual assessments will be conducted during the month of June each calendar year. 

This will include an interim surveillance assessment and a full system reassessment to be 

completed by June 2014. Once your reassessment is conducted and approved by our 

accreditation committee a revised status letter will be provided to you. Please allow PJLA at 

least 120 days from your assessment due date to issue this letter.  

 

Please feel free to release this letter to any interested parties as confirmation of your certificate 

validity. Also, please remind them that your certificate is posted on our website at all times. 

Any changes in regards to your accreditation status will be reflected on our website.  

 

We would like to thank you for your patronage and we look forward to continuously serving 

your accreditation needs in the future. If we can assist you any further, please feel free to 

contact us at any time.  

 

 

Sincerely,  

 

 

 

Tracy Szerszen 

President/Operations Manager 

 



State of New Jersey 
Department of Environmental Protection 

Certifies That 

P6erline Services - Oak,(j{jdge 
Laboratory Certification ID# TN004 

is hereby approved as a 
Nationally Accredited Environmental Laboratory 

to perform the analyses as indicated on the Annual Certified Parameter List 
which must accompany this certificate to be valid 

having duly met the requirements of the 
Regulations Governing The Certification Of 

Laboratories And Environmental Measurements N.J.A.C. 7:18 et. seq. 
and 

having been found compliant with the 2009 TNI Standard approved by the 
The NELAC Institute 

Expiration Date June 30, 2014 

NJDEP is a NELAP Recognized Accreditation Body 

Josep F. Aiello, Manager 
Office of Quality Assurance 

This certificate is to be conspicuously displayed at the laboratory with the annual certified parameter list in a location on the premises visible to the public. 
Consumers are urged to verify the laboratory's current accreditation status with the State of NJ, NELAP. 



New Jersey Department of Environmental Protection 
Environmental Laboratory Certification Program 

LABORATORY PERSONNEL LIST 
Effective as of: 07/01/2013 

Laboratory Name: EBERLINE SERVICES - OAK RIDGE Laboratory Number: TN004 Activity ID: NLC130001 
601 SCARBORO RD 
OAK RIDGE, TN 37830 

Position: Lead Tech. Director 

Employee Category/Instrument Start Date End Date Documentation Status Complete Dnte 

AHMED HALOUMA 7/1/2005 7/31/2012 Complete/Qualified 

MIKE McDOUGALL 7/31/2012 Complete/Qualified 

Position: QA Officer 

Employee Category/Instrument Start Date End Date Documentation Status Complete Date 

SABA ARNOLD 7/31/2012 Co1nplete/Qualified 

AHMED HALOUMA 4/16/2002 7/3112012 Complete/Qualified 

Position: Supervisor/Tech Dir 

Employee Category/Instrument Start Date End Date Documentation Status Complete Date 

AHMED HALOUMA SDW07, 08, WPP09 or IO 7/1/2005 7/31/2012 Complete/Qualified 

MARY TURNER SDW07, 08, WPP09or10 7/31/2012 Complete/Qualified 

Laboratory Personnel List as of: 07/01/2013 

Comments 

Comments 

Comments 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effective as of 07/01/2013 until 06/30/2014 

Laboratory Name: EBERLINE SERVICES - OAK RIDGE Laboratory Number: TN004 Activity ID: NLC130001 
601 SCARBORO RD 
OAK RIDGE, TN 37830 

Category: SDW07 - Radiochem.: Radioactivity I Radionuclide 

Eligible to 
Report 

Status NJ Data State Code Matrix Technique Description Approved Method 

Certified Yes UT SDW07.01000 DW Proportional or Scintillation [EPA 900.0] 

Certified Yes UT SDW07.03100 DW Gamma Spectrometcy [EPA 90LJ] 

Certified Yes UT SDW07.03900 DW Radiochemical [EPA 903.0] 

Certified Yes UT SDW07.04100 DW Precipitation [EPA 904.0] 

Certified Yes UT SDW0?.05000 DW Precipitation [EPA 903.0] 

Certified Yes UT SDW0?.06000 DW Total Sr & Strontium 90 [EPA 905.0] 

Certified Yes UT SDW07.06010 DW Strontium 90 [EPA 905.0] 

Certified Yes UT SDW07.07000 DW Distillation/Liquid Scintillation [EPA 906.0] 

Certified Yes UT SDW07.08l00 DW Co-Precipition [EPA 908.0] 

Certified Yes UT SDW07.08400 DW Radiochemical I Alpha Counting [EPA 907.0] 

Certified Yes UT SDW07.09000 DW Radiochemical I Alpha Counting [EPA 907.0] 

Category: WPP09 -- Radiochem.: Radioactivity I Radionuclide 

Eligible to 
Report 

Status NJ Data State Code Matrix Techniqne Description Approved Method 

Certified Yes UT WPP09.0JOOO NPW Proportional or Scintillation [EPA 900.0] 

Certified Yes UT WPP09.03000 NPW Proportional Counter [EPA 900.0] 

Certified Yes UT WPP09.05000 NPW Precipitation [EPA 903.0] 

Certified Yes UT WPP09.05010 NPW Proportional [EPA 903.0] 

Certified Yes UT WPP09.06020 NPW Co-Precipitation I Beta Counting [EPA 904.0] 

Certified Yes UT WPP09.07000 NPW Gainma Spectrometry [EPA 90Ll] 

Certified Yes UT WPP09.08000 NPW Precipitation I Beta Counting [EPA 905.0] 

Certified Yes UT WPP09.08100 NPW Precipitation I Beta Counting [EPA 905.0] 

Category: SHW09 -- Miscellaneous Parameters 

Eligible to 
Report 

Status NJ Data State Code Matrix Technique Description Approved Method 

Certified Yes UT SHW09.60000 NPW,SCM Proportional Counter [SW-846 9310] 

Certified Yes UT SHW09.60100 NPW,SCM Precipitation [SW-846 9315] 

KEY: AE =Air and Emissions, BT= Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM =Solid and Chemical Materials 

----Annual Certified Parameters List---- Effective as of 07/01/2013 until 06/30/2014 

Parameter Description 

Gross - alpha-beta 

Gamma emitters 

Radiu1n - 226 

Radiu1n - 228 
Radium - total 

Strontium - 89, 90 

Strontium - 90 

Tritium 

Uranium 
Uranium 

Plutonium 

Parameter Description 

Gross - alpha 

Gross - beta 

Radium - total 

Radiu1n - 226 

Radiu1n - 228 

Photon Emitters 

Strontium - 89, 90 

Strontium - 90 

Parameter Description 

Gross - alpha-beta 

Alpha Emitting Radium Isotopes · 
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CRRIS CHRISTIE 
Governor 

KIM GUADAGNO 
Lt. Governor 

~tn:u nf ~2fu W2rs21J 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Office of Quality Assurance 
401 East State Street 

P.O. Box 420, Mail Code 401-02D 
Trenton, New Jersey 08625-0420 

Telephone: (609) 292-3950 
Facsimile: (609) 777-1774 

Dear Laboratory Manager: 

BOB MARTIN 
Commissioner 

A Certificate and an Annual Certified Parameter List (ACPL) that reflects the current status of 
your facility are enclosed. If there are any discrepancies, please contact your Lab9ratory 
Certification Officer to verify information and make arrangements for a new ACPL. Effective 
with the receipt of this letter, your facility's certification status is valid through June 30, 2014. 
Both the ACPL and Certificate should be conspicuously displayed at your facility in a location 
on the premises that is visible to the public. 

As always, we are available to discuss any comments or questions. Please do not hesitate to 
contact your Laboratory Certification Officer or me. 

Sincerely, 

Joseph F. Aiello, Manager 

Enclosure( s) 

New Jersey is an Equal Opporlunity Employer 1 Printed on R.ecycled Perper Cind Recyclable 



New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effective.as of 07/01/2013 until 06/30/2014 

Laboratory Name: EBERLINE SERVICES - OAK RIDGE Laboratory Number: TN004 Activity ID: NLC130001 
601 SCARBORO RD 
OAKRIDGE, TN 37830 

Category: SifW09 -- Miscellaneous Parameters 

Eligible to 
Report 

Status NJ Data State Code 

Certified Yes UT SHW09.60110 

Matrix Technique Description Approved Method 

NPW,SCM Precipitation [SW-846 9320] 

KEY: AE =Air and Emissions, BT= Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM =Solid and Chentlcal Materials 

---- Aooual Certified Paraineters List ---- Effective as of 07JO112013 until 06/30/2014 

Parameter Description 

Radium- 228 
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Catherine B. Tetnplelon, Director 

Promoting and jJrotecting the health of the public and the environment 

September 19, 2012 

MICHAEL MCDOUGALL 
EBERLINE SERVICES OAK RIDGE LAB 
601 SCARBORO RD 
OAK RIDGE, TENNESSEE 37830 

Laboratory I. D. 84013 

Dear Michael Mcdougall: 

Your amended certificate and associated parameter list( s) are enclosed. These documents 
now represent the certificate of record for your laboratory. Any certificate( s) and 
associated parameter list(s) received prior to your receipt of these documents are now 
null and void and should be destroyed. Please be reminded that all environmental data 
submitted to the Department is reviewed to ensure that the reporting laboratory possesses 
the necessary certification. Data reported by laboratories without the proper certification 
will be addressed by the affected enforcement programs. 

If you have any questions, or problems are detected concerning your certificate, please 
contact this office within ten (10) working days. 

Sincerely, 

Carol F. Smith, Director 
Office of Environmental Laboratory Certification 
Bureau of Environmental Services 

Enclosures 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Office of Environmental Laboratory Certification 

2600 Bull Street, Columbia, SC 29201 • Phone: (803) 896-0970 •Fax: (803) 896-0850 • www.scdhec.gov 



D H E C 

il-C PROMOTE PROTECT PROSPER 

South Carolina Department of Health 
and Environmental Control 

Envi ro91~ljt~a1:
1

.~~~·?ratory 
Cer·~ifie·Clttio,n p,rqg~~m 

In accor~i~te,yvd~;;thep;~jisi.onsof ~egul~tion···~~-~11;e,ntitled 
"State;,Envirollme'.ntal Laboratory Cer!:ific;at.ion Regulqtions" 

.. ; 'X . · fJJE1tif'l/!;~ERVl(:f;S qJl,l(:filf)GE;fclU1 
·· ·. ······· ·· ·· f:i;()·~{'$,(;iff}/3JJR(} IJD. ;<, ; + . \< 
•'::·: i:J:4K.ilioi;£,.•t£NNEsSEEJZQ3Q>c··· 

' , ..... ·>~ .• ·: . ·. , _, .. :>~Jf1r· 

is hereby certified to ;~iiJf.&. ?!f!afy::: ;; docufT)ef)teJf'."ix;he attached parameter 
Iist(s). This certification does riot.g11$raf)teey?11iCJ.ityiJf+1aia generated, but indicates the 
laboratory's adherence to prescrib~d'Pn'i!i'h'Oa'Oifit]Y,'qualitv control, records keeping, and 
reporting procedures. This certificate is the property of S.C. DHEC and must be surrendered 
upon demand. This certificate is non-transferable and is valid only for the parameters and 
methodology listed on the attached parameter Iist(s). 

Laboratory Director: MICHAEL MCDOUGALL 
Certifying Authority: TN 
Date of Issue: September 19, 2012 
Date of Expiration: December 15, 2014 
Certificate Number: 84013001 

Director 

Office of Environmental Laboratory Certification 

CR-010021 2111 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
ENVIRONMENTAL LABORATORY CERTIFICATION PROGRAM 

EBERLINE SERVICES OAK RIDGE LAB (Laboratory ID 84013) 
Laboratory Director: MICHAEL MCDOUGALL 
Certifying Authority: TN 
Certificate Number: 84013001 

SAFE DRINKING WATER ACT 

INORGANIC - RADIOLOGICAL 

GROSS ALPHA 
GROSS BETA 
RADIUM 226 
RADIUM 228 
STRONTIUM 90 
TRITIUM 

Date oflssue: September 19, 2012 
Expiration Date: December 15, 2014 

EPA 900.0 (1980) 
EPA 900.0 (1980) 
EPA 903.0 (1980) 
EPA 904.0 (1980) 
EPA 905.0 (1980) 
EPA 906.0 (1980) 



State of Tennessee 

Department of Environment & Conservation 

Division of Water Supply 

Certifies That 

Eberline Services Laboratory 

Having Met the Requirements of the Regulations for the 
Certification of Laboratories Analyzi.ng Drinking Water 

is hereby Approved as a 

State Certified Laboratory in Radiochemistry 

To perform the Analyses as Indicated on the Certified Parameter List 
For the Public Water Systems of Tennessee 

Laboratory ID Number TN02042 - Effective through December 15, 2014 

A. Craig LaFever 

Laboratory Certification Manager 

Division of Water Supply 

This certification is subject to performance on E.P.A. Performance 
Evaluation Samples, laboratory inspections 

and payment of annual fees 



Eberline Services 

Attn:Ahmed Halouma 
601 Scarboro Road 
Oak Ridge, TN 37830-7371 

Parameter 

Radiological 

Cesium-134 (Radioactive) 

Cesium-137 (Radioactive) 

Cobalt-60 (Radioactive) 

Gross Alpha 

Gross Beta 

Radium-226 

Radium-228 

Strontium 89 (Radioactive) 

Strontium 90 (Radioactive) 

Tritium (Radioactive) 

Uranium (Natural) 

Uranium (Radioactive) 

Certified Parameters - 2011 
TENNESSEE 

TN02042 EPA# TN01067 

EPA Approved 
Parameter# Method Study Type 

4270 EPA-901.1 Proficiency Test 

4276 EPA-901.1 Proficiency Test 

4142 EPA-901.1 Proficiency Test 

4000 EPA-900.0 Proficiency Test 

4100 EPA-900.0 Proficiency Test 

4020 EPA-903.0 Proficiency Test 

4030 EPA-904.0 Proficiency Test 

4172 EPA-905.0 Proficiency Test 

4174 EPA-905.0 Proficiency Test 

4102 EPA-906.0 Proficiency Test 

4006 EPA-908.0 Proficiency Test 

4400 ASTM- D 5174-02 Proficiency Test 

12/16/2011 

Date 
Complete PT Provider I WS # 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

5/19/2011 ERA RAD-85 

Page 1 of 1 



STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

DIVISION OF WATER SUPPLY 

December 27, 2011 

6th Floor, L & C TOWER, 401 Church Street 
Nashville, Tennessee 37243-1549 

Mr. Ahmed Halouma, QA Mgr 
Eberline Analytical Corporation 
601 Scarboro Road 
Oak Ridge, TN 37830-7371 

Re: Audit Report 
Lab # TN02042 

Dear Mr. Halouma: 

Division of Water Supply personnel visited your laboratory and performed an audit on 
December 12 and December 13, 2011. We would like to thank you and your staff for your 
courtesy during the audit. 

I. Certification Status 

The certification for Radiochemistry analyses shall be valid until December 15, 2015. 
Continued compliance with the State of Tennessee certification criteria is subject to the 
USEPA laboratory certification criteria and procedures for quality assurance (Manual for the 
Certification of Laboratories Analyzing Drinking Water, Fifth Edition, 2005). 

Eberline Analytical Corporation Laboratory (TN02042) is granted Certification for the 
Radiochemistry methods and parameters listed on the enclosed Certified parameter list. 

II. List of Deviations 

No Deviations noted. 



Ill. Remarks 

We appreciate the willingness to share detailed explanations of the methodology and 
quality control. As discussed, please forward us the completed SOPs for Uranium 234 
and 238 analysis by alpha spectrometry and the SOPs for Strontium-89 and Strontium-
90. 

IV. Personnel 

Name 

Michael R. McDougall 

Ahmed Halouma 

Specialty 

Laboratory Manager 

Quality Assurance Manager 

If you have any questions please do not hesitate to contact the Laboratory Certification Officers 
Craig LaFever (615-532-0181) Craig.LaFever@.tn.gov or Prasad Subbanna (865-594-5557) 
Prasad.Subbanna@tn.gov. 

Sincerely, 

A. Craig LaFever 
Laboratory Certification Officer 
Tennessee Division of Water Supply 

cc: file 

Enclosure 



NEIAP - RECOGNIZED 

CALIFORNIA STATE 

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH 

CERTIFICATE OF NELAP ACCREDITATION 
Is hereby granted to 

Eberline Analytical Corporation {EPA# TN01067) 

601 Scarboro Road 

Oak Ridge, TN 37830 

Scope of the Certificate is limited to the 
"NELAP Fields of Accreditation" 

which accompany this Certificate. 

Continued accredited status depends on successful 
ongoing participation in the program. 

This Certificate is granted in accordance with provisions of 
Section 100825, et seq. of the Health and Safety Code. 

Certificate No.: 08261CA 

Expiration Date: 7/31/2014 

Effective Date: 8/1 /2013 

Richmond, California 
subject to forfeiture or revocation 

david Mazzera, Ph.D., Assistantvis10ilChief 
Division of Drinking Water and Environmental Management 





Si 
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CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH 

NELAP Fields of Accreditation 

NELAP RECOGNIZED 

Eberline Analytical Corporation (EPA# TN01067) 

601 Scarboro Road 
Oak Ridge, TN 37830 
Phone: (865) 481-0683 Primary AA: UT TN010672012-2 

106 - Radiochemistry of Drinking Water 

106.010 001 EPA 900.0 Gross Alpha 

106.010 002 EPA 900.0 Gross Beta 

106.030 003 EPA901.1 Gamma Emitters 

106.050 001 EPA 903.0 Total Alpha Radium 

106.050 002 EPA 903.0 Radium-226 

106.060 001 EPA 904.0 Radium-228 

106.070 001 EPA 905.0 Strontium-89, 90 

106.070 002 EPA 905.0 Slrontium-89 

106.070 003 EPA 905.0 Strontium-90 

106.080 001 EPA 906.0 Tritium 

106.090 001 EPA 908.0 Uranium 

106.480 001 ASTM 05174-97 Uranium 

112 - Radiochemistry of Wastewater 

112.010 001 EPA 900.0 Gross Alpha 

112.010 002 EPA 900.0 Gross Beta 

112.140 002 EPA 901.1 Gamma 

112.160 001 EPA 904.0 Radium-228 

112.180 001 EPA 906.0 Tritium 

112.190 001 EPA 908.0 Uranium 

118 - Radiochemistry of Hazardous Waste 

118.010 001 EPA 9310 Gross Alpha 

118.010 002 EPA 9310 Gross Beta 

118.020 001 EPA 9315 Radium, Total 

118.030 001 EPA 9320 Radium-228 

As of 7/9/2013 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 

Certificate No. 08261 CA 
Renew Date: 7/31/2014 
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Post Office Box 4313 ∙ Baton Rouge, Louisiana 70821-4313 ∙ Phone 225-219-3181 ∙ Fax 225-219-3309 
www.deq.louisiana.gov 

 

 
July 1, 2013 

         LELAP Lab ID # 05005 
AI No. 168684  

Accreditation Year FY2014 
Renewal due FY 2016 

 

Ms. Saba Arnold Seaver 
Eberline Services - Oak Ridge Lab 
601 Scarboro Rd 
Oak Ridge, Tennessee   37830-7371 
 
Re: Scope of Accreditation 

Dear Ms. Arnold Seaver: 
 
The Louisiana Department of Environmental Quality’s laboratory accreditation program, in accordance 
with Louisiana Administrative Code, Title 33, Part I, Subpart 3, Laboratory Accreditation, accredits this 
laboratory for Fiscal Year 2014. This accreditation does not constitute an endorsement of the suitability 
of the listed methods for any specific purpose.  The laboratory is accredited for the method as identified 
on the application for accreditation; if the method is partially identified on the application for 
accreditation, the laboratory is accredited for the versions listed on the current application or referenced 
in the laboratory standard operating procedure.   
 
National Environmental Laboratory Accreditation Program (NELAP) accreditation is granted only for 
those methods/analytes for which “NELAP” is indicated as the type of accreditation.  “STATE” is 
indicated as the type of accreditation for those methods/analytes for which accreditation by the 
Louisiana Environmental Laboratory Accreditation Program (LELAP) is granted.  Accreditation is 
dependent on the laboratory’s successful ongoing compliance with regulations as outlined in the 
Louisiana Administrative Code, Title 33, Part I, Subpart 3, Laboratory Accreditation, and with the 
standards adopted by the NELAP Accreditation Council. 
  
The accreditation certificate is the property of the State of Louisiana.  Should your accreditation be 
suspended or revoked, your laboratory must return the certificate of accreditation to the department and 
delete any electronic copies until your accreditation status is restored. 
 
LAC 33:I.5313.A and/or NELAC 5.5.10.1 require that the laboratory report include all relevant 
information.  Therefore, the certificate number shall be placed in the upper right corner of all laboratory 
reports.  If the test report includes results of any test for which the laboratory is not accredited, the 
unaccredited results must be clearly identified as such. 
 



 
Ms. Saba Arnold Seaver 
Eberline Services - Oak Ridge Lab 
July 1, 2013 
Page 2 of 2 
 

We request that you examine the scope of accreditation attachment for accuracy and 
completeness.  If you find that an analyte for which you expected to be accredited is not listed, please 
examine your records to ensure that: 
 

1. You have met the requirements for successful participation in proficiency test studies as outlined 
in LAC 33:I.4711 and in the NELAC Standard 2.7.2. 

 
2. In the case of accreditation by recognition, the requested analyte must be listed for the requested 

method and matrix on both the certificate issued by the Primary Accreditation Body and on the 
Louisiana application form. 

 
If after reviewing this information, the scope and/or certificate are inaccurate, please notify us 
immediately. 
 
If you have any questions, please contact your assigned assessor Dr. Alicia B. Ryan, Environmental 
Scientist at (225) 219-1352. 
 
Sincerely,  

 
Lourdes Iturralde 
Administrator 
Notifications and Accreditations Section 
OES, Public Participation & Permit Support Services Division 
 
LI:PB:abr 
 



 

 

STATE OF LOUISIANA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

 
Is hereby granting a Louisiana Environmental Laboratory Accreditation to 

 
 
 

Eberline Services - Oak Ridge Lab 
601 Scarboro Rd 

Oak Ridge, Tennessee 37830-7371 
 

Agency Interest No. 168684 
 
 

According to the Louisiana Administrative Code, Title 33, Part I, Subpart 3, LABORATORY ACCREDITATION, the State of Louisiana formally 
recognizes that this laboratory is technically competent to perform the environmental analyses listed on the scope of accreditation detailed in the 
attachment.   
 
The laboratory agrees to perform all analyses listed on this scope of accreditation according to the Part I, Subpart 3 requirements and 
acknowledges that continued accreditation is dependent on successful ongoing compliance with the applicable requirements of Part I. Please 
contact the Department of Environmental Quality, Louisiana Environmental Laboratory Accreditation Program (LELAP) to verify the laboratory’s 
scope of accreditation and accreditation status.  
 
Accreditation by the State of Louisiana is not an endorsement or a guarantee of validity of the data generated by the laboratory.  To be accredited 
initially and maintain accreditation, the laboratory agrees to participate in two single-blind, single-concentration PT studies, where available, per 
year for each field of testing for which it seeks accreditation or maintains accreditation as required in LAC 33:I.4711. 
 
 

 

________________________________________________     Certificate Number: 05005 

Lourdes Iturralde, Administrator         Expiration Date:  June 30, 2014 

Notifications and Accreditations Section         Issued On:  July 1, 2013 
Public Participation & Permit Support Services Division  



STATE OF LOUISIANA  Eberline Services - Oak Ridge Lab 
DEPARTMENT OF ENVIRONMENTAL QUALITY AI Number:  168684 
Issue Date:  July 1, 2013 Expiration Date:  June 30, 2014 

601 Scarboro Rd, Oak Ridge, Tennessee 37830-7371 
 

Certificate Number:  05005 

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program. 
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Air Emissions 

 

Analyte Method Name Method Code Type AB 
 
NONE NONE NONE NONE NONE 
 
 
Non Potable Water 

 

Analyte Method Name Method Code Type AB 
 
2830 - Gross-alpha EPA 900 10112400 NELAP UT 
2840 - Gross-beta EPA 900 10112400 NELAP UT 
2826 - Gamma Emitters EPA 901.1 10112808 NELAP UT 
1128 - Radium-223 EPA 903 10113209 NELAP UT 
2960 - Radium-224 EPA 903 10113209 NELAP UT 
2965 - Radium-226 EPA 903 10113209 NELAP UT 
2750 - Total alpha radium EPA 903 10113209 NELAP UT 
2970 - Radium-228 EPA 904 10113607 NELAP UT 
2995 - Strontium-89 EPA 905 10113801 NELAP UT 
3010 - Strontium-89, 90 EPA 905 10113801 NELAP UT 
3005 - Strontium-90 EPA 905 10113801 NELAP UT 
3030 - Tritium EPA 906 10114008 NELAP UT 
3035 - Uranium EPA 908 10114202 NELAP UT 
2830 - Gross-alpha EPA 9310 10208205 NELAP UT 
2840 - Gross-beta EPA 9310 10208205 NELAP UT 
100210 - Alpha Emitting Radium Isotopes EPA 9315 10208409 NELAP UT 
2970 - Radium-228 EPA 9320 10208603 NELAP UT 
 
 
Solid Chemical Materials 

 

Analyte Method Name Method Code Type AB 
 
2830 - Gross-alpha EPA 9310 10208205 NELAP UT 
2840 - Gross-beta EPA 9310 10208205 NELAP UT 
100210 - Alpha Emitting Radium Isotopes EPA 9315 10208409 NELAP UT 
2970 - Radium-228 EPA 9320 10208603 NELAP UT 
 
 
Biological Tissue 

 

Analyte Method Name Method Code Type AB 
 
NONE NONE NONE NONE NONE 
 
 









Texas Commission on Environmental Quality 

NELAP-Recognized Laboratory Accreditation is hereby awarded to 

Eberline Services - Oak Ridge Laboratory 
601 Scarboro Road 

Oak Ridge, TN 37830-7371 

in accordance with Texas Water Code Chapter 5, Subchapter R, Title 30 Texas Administrative Code Chapter 25, and 
the National Environmental Laboratory Accreditation Program. 

The laboratory's scope of accreditation includes the fields of accreditation that accompany this certificate. Continued accreditation depends 
upon successful ongoing participation in the program. The Texas Commission on Environmental Quality urges customers to verify the 

laboratory's current location(s) and accreditation status for particular methods and analyses (www.tceq.texas.gov/goto/lab}. Accreditation 
does not imply that a product, process, system or person is approved by the Texas Commission on Environmental Quality. 

Certificate Number: T104704443-13-5 

Effective Date: 10/1/2013 

Expiration Date: 9/30/2014 

Exe · irector Texas Commission on 
Environmental Quality 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Eberline Services - Oak Ridge Laboratory 

601 Scarboro Road 
Oak Ridge, TN 37830-7371 

Certificate: 

Expiration Date: 

Issue Date: 

T104704443-13-5 

9/30/2014 

10/1/2013 

These fields of accreditation supercede all previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Drinking Water 

Method EPA 900.0 
Analyte AB Analyte ID Method ID 
Gross-alpha UT 2830 10112400 

Gross-beta UT 2840 10112400 

Method EPA 901.1 

Analyte AB Analyte ID Method ID 
Gross gamma UT 2855 10112808 

Radioactive cesium UT 2955 10112808 

Method EPA 903.0 
Analyte AB Analyte ID Method ID 
Radium-226 UT 2965 10113209 

Method EPA 904.0 

Analyte AB Analyte ID Method ID 
Radium-228 UT 2970 10113607 

Method EPA 905.0 

Analyte AB Analyte ID Method ID 
Strontium-89 UT 2995 10113801 

Strontium-90 UT 3005 10113801 

Method EPA 906.0 
Analyte AB Analyte ID Method ID 
Tritium UT 3030 10114008 

Method EPA 908.0 
Analyte AB Analyte ID Method ID 
Uranium UT 3035 10114202 

Page 1 of 3 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Eberline Services - Oak Ridge Laboratory 

601 Scarboro Road 
Oak Ridge, TN 37830-7371 

Certificate: 

Expiration Date: 

Issue Date: 

T104704443-13-5 

9/30/2014 

10/1/2013 

These fields of accreditation supercede all previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory"s current accreditation status for particular methods and analyses. 

Matrix: Non-Potable Water 

Method EPA 900.0 

Analyte AB Analyte ID Method ID 
Gross-alpha UT 2830 10112400 

Gross-beta UT 2840 10112400 

Method EPA 903.0 

Analyte AB Analyte ID Method ID 
Total radium UT 2975 10113209 

Method EPA 908.0 

Analyte AB Analyte ID Method ID 
Uranium UT 3035 10114202 

Page 2 of3 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Eberline Services - Oak Ridge Laboratory 

601 Scarboro Road 
Oak Ridge, TN 37830-7371 

Certificate: 

Expiration Date: 

Issue Date: 

T104704443-13-5 

913012014 

101112013 

These fields of accreditation supercede all previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Solid & Chemical Materials 

Method EPA 9310 

Analyte 
Gross-alpha 

Gross-beta 

Page 3 of 3 

AB 
UT 

UT 

AnalytelD 

2830 

2840 

Method ID 

10208205 

10208205 



State of Utah 
Department of Health 

Environmental Laboratory Certification Program 
Certification is hereby granted to 

Eberline Services - Oak Ridge Laboratory 

601 Scarboro Road 
Oak Ridge, TN 37830 

Has conformed with the 
2009 TN/ Standard 

Scope of accreditiation is limited to the 
State of Utah Accredited Fields of Accreditiation 

Which accompanies this Certificate 

EPA Number: TN01067 

Expiration Date: 9/30/2014 

Certificate Number: TN010672013-3 

1U..~ ·-~M.-Atkinso~.Ph.D, HCLD ····-- . 

Director, Utah Public Health Laboratory 

!J ~ UTAH DEPARTMENT OF 

Continued accredited status depends on successful ongoing particitpation in the program. ,:, (. HEALTH 



State of Utah 

Gary R Herbert 

Governor 

Gregory S Bell 

Lieutenant Governor 

Utah Department of Health 
W. David Patton Ph.D 

Executive Director 

Division of Disease Control and Prevention 
Robyn M. Atkinson, Ph.D, HCLD 

Director, Utah Public Health Laboratory 

EPA Number: TN01067 Attachment to Certificate Number: TN010672013-3 Pagelof4 

Eberline Services - Oak Ridge Laboratory Start Date Expires 

Program/Matrix: CWA (Non Potable Water) 

Method EPA 900 
Gross-alpha 10/1/2013 9/30/2014 
Gross-beta 10/1/2013 9/30/2014 

Method EPA 901.1 
Cesium-134 10/1/2013 9/30/2014 
Cesium-137 10/1/2013 9/30/2014 
Gamma Emitters 10/1/2013 9/30/2014 

Method EPA 903 
Radium-223 10/1 /2013 9/30/2014 
Radium-224 10/1/2013 9/30/2014 
Radium-226 10/1/2013 9/30/2014 

Method EPA 904 
Radium-228 10/1/2013 9/30/2014 

Method EPA 905 
Strontium-89 10/1/2013 9/30/2014 
Strontium-89, 90 10/1/2013 9/30/2014 
Strontium-90 10/1/2013 9/30/2014 

Method EPA 906.0 
Tritium 10/1/2013 9/30/2014 

Method EPA 908 
Uranium 10/1/2013 9/30/2014 

!) ~ UTAH DEPARTMENT OF 

""!'\ r. HEALTH 
4431South2700 West• Taylorsville, UT 84129 •phone (801) 965·2400 •fax (801) 965-2544 

www.health.utah.gov/els/labimp/ 

AB 

UT 
UT 

UT 
UT 
UT 

UT 
UT 
UT 

UT 

UT 
UT 
UT 

UT 

UT 



EPA Number: TN01067 Attachment to Certificate Number: TN010672013-3 Page 2 of 4 

Eberline Services - Oak Ridge Laboratory Start Date Expires 

Program/Matrix: RCRA (Non Potable Water) 

Method EPA 9310 
Gross alpha-beta 

Method EPA 9315 
Total alpha radium 

Method EPA 9320 
Radium-228 

!) ~ UTAH DEPARTMENT OF 

··~r.HEALTH 

10/1/2013 9/30/2014 

10/1/2013 9/30/2014 

10/1/2013 9/30/2014 

4431South2700 West• Taylorsville, UT 84129 •phone (801) 965-2400 •fax (801) 965-2544 
www.health.utah.gov/els/labimp/ 

AB 

UT 

UT 

UT 



EPA Number: TN01067 Attachment to Certificate Number: TN010672013-3 Page 3 of4 

Eberline Services - Oak Ridge Laboratory Start Date Expires 

Program/Matrix: RCRA (Solid & Hazardous Material) 

Method EPA 9310 
Gross alpha-beta 

Method EPA 9315 
Total alpha radium 

Method EPA 9320 
Radium-228 

!) ~ UTAH DEPARTMENT OF 

~r. HEALTH 

10/1/2013 9/30/2014 

10/1/2013 9/30/2014 

10/1/2013 9/30/2014 

4431South2700 West• Taylorsville, UT 84129 •phone (801) 965-2400 •fax (801) 965-2544 
www.health.utah.gov/els/labimp/ 

AB 

UT 

UT 

UT 



EPA Number: TN01067 Attachment to Certificate Number: TN010672013-3 Page 4 of 4 

Eberline Services - Oak Ridge Laboratory Start Date Expires AB 

Program/Matrix: SDWA (Potable Water) 

Method ASTM 05174-02 
Uranium 10/1/2013 9/30/2014 UT 

Method EPA 00- 02 
Gross-alpha 10/1/2013 9/30/2014 UT 

Method EPA 900.0 
Gross-alpha 10/1/2013 9/30/2014 UT 
Gross-beta 10/1/2013 9/30/2014 UT 

Method EPA 901.1 
Cesium-134 10/1/2013 9/30/2014 UT 
Gamma Emitters 10/1/2013 9/30/2014 UT 
lodine-131 10/1/2013 9/30/2014 UT 

Method EPA 903 
Radium-223 10/1/2013 9/30/2014 UT 
Radium-224 10/1/2013 9/30/2014 UT 
Radium-226 10/1/2013 9/30/2014 UT 
Total radium 10/1/2013 9/30/2014 UT 

Method EPA 904 
Radium-228 10/1/2013 9/30/2014 UT 

Method EPA 905 
Strontium 10/1/2013 9/30/2014 UT 
Strontium-89 10/1/2013 9/30/2014 UT 
Strontium-90 10/1/2013 9/30/2014 UT 

Method EPA 906 
Tritium 10/1/2013 9/30/2014 UT 

Method EPA 907.0 
Americium-241 10/1/2013 9/30/2014 UT 
Curium-242 10/1/2013 9/30/2014 UT 
Curium-243 10/1/2013 9/30/2014 UT 
Curium-244 10/1/2013 9/30/2014 UT 
Neptunium-237 10/1/2013 9/30/2014 UT 
Plutonium-238 10/1/2013 9/30/2014 UT 
Plutonium-239 10/1/2013 9/30/2014 UT 
Plutonium-240 10/1/2013 9/30/2014 UT 
Thorium 10/1/2013 9/30/2014 UT 
Uranium 10/1/2013 9/30/2014 UT 

Method EPA 908 
Uranium 10/1/2013 9/30/2014 UT 

The Utah Environmental Laboratory Certification Program (ELCP) encourages clients and data users to verify the most current certification letter for 
the authorized method. 

The analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most recent certificate letter. The 
most recent certification letter supersedes all previous certification or authorization letters. It is the certified laboratory's responsibility to review this 
letter for discrepancies. The certified laboratory must document any discrepancies in this letter and send notice to this bureau within 15 days of 
receipt. This certificate letter will be recalled in the event your laboratory's certification is revoked. 

!) ~ UTAH DEPARTMENT OF 

~r. HEALTH 
4431South2700 West• Taylorsville, UT 84129 •phone (801) 965-2400 •fax (801) 965-2544 

www.health.utah.gov/els/labimp/ 

' 



W. David Patton Ph.D

Robyn M. Atkinson, Ph.D, HCLD

Utah Department of Health

Division of Disease Control and Prevention
State of Utah
Gary R Herbert

Gregory S Bell
Governor

Lieutenant Governor

Executive Director

Director, Utah Public Health Laboratory

EPA Number: TN01067
Eberline Services - Oak Ridge Laboratory

Attachment to Certificate Number: TN010672013-3
Start Date Expires AB

Page 1 of 4

CWA (Non Potable Water)Program/Matrix:
EPA 900Method

Gross-alpha 10/1/2013 9/30/2014 UT
Gross-beta 10/1/2013 9/30/2014 UT

EPA 901.1Method
Cesium-134 10/1/2013 9/30/2014 UT
Cesium-137 10/1/2013 9/30/2014 UT
Gamma Emitters 10/1/2013 9/30/2014 UT

EPA 903Method
Radium-223 10/1/2013 9/30/2014 UT
Radium-224 10/1/2013 9/30/2014 UT
Radium-226 10/1/2013 9/30/2014 UT

EPA 904Method
Radium-228 10/1/2013 9/30/2014 UT

EPA 905Method
Strontium-89 10/1/2013 9/30/2014 UT
Strontium-89, 90 10/1/2013 9/30/2014 UT
Strontium-90 10/1/2013 9/30/2014 UT

EPA 906.0Method
Tritium 10/1/2013 9/30/2014 UT

EPA 908Method
Uranium 10/1/2013 9/30/2014 UT

LetterHeadFooter 4431 South 2700 West • Taylorsville, UT 84129 • phone (801) 965-2400 • fax (801) 965-2544
www.health.utah.gov/els/labimp/



EPA Number: TN01067
Eberline Services - Oak Ridge Laboratory

Attachment to Certificate Number: TN010672013-3
Start Date Expires AB

Page 2 of 4

RCRA (Non Potable Water)Program/Matrix:
EPA 9310Method

Gross alpha-beta 10/1/2013 9/30/2014 UT

EPA 9315Method
Total alpha radium 10/1/2013 9/30/2014 UT

EPA 9320Method
Radium-228 10/1/2013 9/30/2014 UT

LetterHeadFooter 4431 South 2700 West • Taylorsville, UT 84129 • phone (801) 965-2400 • fax (801) 965-2544
www.health.utah.gov/els/labimp/



EPA Number: TN01067
Eberline Services - Oak Ridge Laboratory

Attachment to Certificate Number: TN010672013-3
Start Date Expires AB

Page 3 of 4

RCRA (Solid & Hazardous Material)Program/Matrix:
EPA 9310Method

Gross alpha-beta 10/1/2013 9/30/2014 UT

EPA 9315Method
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12/l 0/2013 

Michael R Mcdougall 
EBERLINE SERVICES OAK RIDGE LABORATORY 
601 Scarboro Road 
Oak Ridge TN 37830 

VELAP ID: 460218 

Dear Michael R Mcdougall: 

EBERLINE SERVICES OAK RIDGE LABORATORY has been granted secondary 
accreditation pursuant to the provisions of 1 V AC30-46 and the National Environmental 
Laboratory Accreditation Program (NELAP) by the Division of Consolidated Laboratory 
Services (DCLS). Enclosed please find Certificate 2544 and the corresponding Scope of 
Accreditation which are valid until 12114/2014. The certificate must be conspicuously 
displayed in the laboratory along with the associated Scope of Accreditation. 

Your laboratory is required to notify the DCLS Virginia Environmental Laboratory 
Accreditation (VELAP) of any changes in key accreditation 
within 30 calendar days of the change per 1 V AC30-46-90 A. This requirement includes 
changes ownership, location, key personnel, and major instrumentation. 

are 



If you have any questions, please contact the VELAP program office at (804)648-4480. 

Sincerely yours, 

Cathy ennan 
Manager, Virginia Environmental Laboratory Accreditation Program 

Enclosures 



;' COMMONWEAL TH OF VIRGINIA 
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Owner: GLENROSE INSTRUMENT INC, DR. SHEL TON CLARK - PRESIDENT 
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Having met the requirements of 1 VAC 30-46 
and the National Environmental Laboratory Accreditation Conference 2003 Standard 

is hereby approved as an 

Accredited Laboratory 

As more fully described in the attached Scope of Accreditation 

Effective Date: December 15, 2013 

Expiration Date: December 14, 2014 

Certificate # 2544 

Continued accreditation status depends on successful ongoing participation in the program. 
Certificate to be conspicuously displayed at the laboratory. 
Not valid unless accompanied by a valid Virginia Environmental Laboratory Accreditation Program (VELAP) 

Scope of Accreditation. 
Customers are urged to verify the laboratory's current accreditation status. 

Certificate Not Transferable 

DGS Deputy irector for Laboratories 

Surrender Upon Revocation 
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Deoartment of General Services 
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Scope of Accreditation 
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Eberline Services - Oak Ridge Lab 
Oak Ridge, TN 

 has complied with provisions set forth in Chapter 173-50 WAC and is hereby recognized by the 
 Department of Ecology as an ACCREDITED LABORATORY for the analytical parameters           
 listed  on the accompanying Scope of Accreditation. This certificate is effective June 15, 2013        
 and shall expire June 14, 2014. 

 
       Witnessed under my hand on June 20, 2013 
 

       ____________ 
       Alan D. Rue 

      Lab Accreditation Unit Supervisor 
 
Laboratory ID 
C887 
 
 



is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated 
otherwise in a note. Accreditation for U.S. Environmental Protection Agency (EPA) "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods" (SW-846) is for the latest version of the method. SM refers to EPA 
approved editions of “Standard Methods for the Examination of Water and Wastewater.” ASTM is the American 
Society for Testing and Materials. Other references are described in notes.

Eberline Services - Oak Ridge Lab
Oak Ridge, TN

WASHINGTON STATE DEPARTMENT OF ECOLOGY

SCOPE OF ACCREDITATION

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM 

Matrix/Analyte Method Notes

Drinking Water

Gross Alpha EPA 900.0-80 1
Gross Beta EPA 900.0-80 1
Gamma Emitters EPA 901.1-80 1
Radium-226 EPA 903.0-80 1
Radium-228 EPA 904.0-80 1
Strontium-90 EPA 905.0-80 1
Tritium EPA 906.0-80 1
Total Uranium EPA 908.0-80 1

Non-Potable Water

Gross Alpha EPA 900.0-80 1
Gross Beta EPA 900.0-80 1
Gamma Emitters EPA 901.1-80 1
Radium-226 EPA 903.0-80 1
Radium-228 EPA 904.0-80 1
Strontium-90 EPA 905.0-80 1
Tritium EPA 906.0-80 1
Total Uranium EPA 908.0-80 1

Solid and Chemical Materials

Gross Alpha EPA 9310_(9/86) 1
Gross Beta EPA 9310_(9/86) 1
Radium-226 EPA 9315_(9/86) 1
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Laboratory Accreditation Unit

Scope Expires:  6/14/2014Scope of Accreditation Report for  Eberline Services - Oak Ridge Lab
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Matrix/Analyte Method Notes

Eberline Services - Oak Ridge Lab

Radium-228 EPA 9320_(9/86) 1

Authentication Signature 

(1) Accreditation based in part on recognition of Utah NELAP accreditation.
Accredited Parameter Note Detail

Date
Alan D. Rue, Lab Accreditation Unit Supervisor

06/20/2013
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The Alabama Department of Environmental Managernuent 

certifies that 

Eberline Services Laboratory 

Having met Department laboratory certification criteria, is approved to conduct Drinking 
Water analyses for the following: 

Radionuclides 

Effective January 1, 2014 through December 31, 2014 

Alabama Department of Environmental Management 

Laboratory Number 41620 



Eberline Services Laboratory 
Expires December 31, 2014 

Analyte Method 
Gross Alpha 900.0 

Gross Beta 900.0 
Radium-226 903.0 
Radium-228 904.0 

Strontium-89 905.0 

Strontium-90 905.0 
Tritium 906.0 
Uranium 908.0 
Uranium ASTM-D 5174-02 
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1. INTRODUCTION 

The purpose of the Laboratory Quality Assurance Manual is to provide a framework to outline 
the quality systems at Eurofins Air Toxics, Inc. 

1.1 Our Unique Promise of Value 

Eurofins Air Toxics is the global leader in the The NELAC Institute (TNI) National 
Environmental Laboratory Accreditation Program (NELAP) for accredited vapor-
phase environmental analytical laboratory services, and is also ISO/IEC 
17025:2005 accredited for environmental chamber chemical emissions testing 
and associated analytical laboratory services. 

Eurofins Air Toxics supports public and private sectors, including engineering 
and consulting firms, manufacturers, industry, government, retailers and others 
by offering a wide variety of certified air methods as well as emissions testing of 
consumer and building products and materials. Eurofins Air Toxics provides 
unmatched quality, capacity, and technical expertise to deliver an outstanding 
service experience to clients worldwide. 

1.2 Mission Statement 

Eurofins Air Toxics, Inc. is an analytical and environmental laboratory 
specializing in the analysis of vapor-phase contaminants and air quality 
parameters. Our business is guided by four key principles:  

1) Providing unmatched data integrity 
2) Establishing long-term relationships  
3) Delivering quality client service 
4) Exceeding client expectations 

1.3 Quality Policy 

The Executive Management Group recognizes quality as a key element of the 
laboratory’s standard of service. This group supports the laboratory’s 
commitment to quality as defined by NELAP and ISO 17025. 

The Quality Policy Statement gives employees clear requirements for producing 
analytical data that is scientifically valid, legally defensible, accurate, impartial, 
and of known and documented quality, through strict adherence to the Quality 
Policy Statement. The Quality Assurance Officer wrote the Quality Policy 
Statement with final approval from the Technical Director. The policy cannot be 
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revised without the Technical Director and Quality Assurance Officer’s approvals. 
Employees are trained on the components of the Quality Policy Statement during 
their orientation. All employees sign the statement as agreement to implement 
the policy in all aspects of their work. The statement is as follows: 

We strive to provide the highest quality data achievable by: 

 Describing clearly and accurately all activities performed; documenting “real 
time” as the task is carried out; understanding that it is never acceptable to 
“back date” entries; and should additional information be required at a later 
date, the actual date and by whom the notation is made must be 
documented. 

 Providing accountability and traceability for each sample analyzed through 
proper sample handling, labeling, preparation, instrument calibration/ 
qualification, analysis, and reporting; establishing an audit trail that identifies 
date, time, analyst, instrument used, instrument conditions, quality control 
samples (where appropriate and/or required by the method), and associated 
standard material. 

 Emphasizing a total quality management process and commitment to 
continuous improvement that provides accuracy; strict compliance with 
agency regulations and client requirements, giving the highest degree of 
confidence; and understanding that meeting the requirements of the next 
employee in the work-flow process is just as important as meeting the needs 
of the external client. 

 Providing thorough documentation and explanation to qualify reported data 
that may not meet all requirements and specifications but is still of use to the 
client, and understanding this occurs only after discussion with the client on 
the data limitations and acceptability of this approach. 

 Responding immediately to indications of questionable data, out-of-
specification occurrences, equipment malfunctions, and other types of 
laboratory problems with investigation and applicable corrective action; and 
documenting these activities completely, including the reasons for the 
decisions made. 

 Providing a work environment that ensures accessibility to all levels of 
management and encourages questions and expressions of concern to 
management regarding quality issues. 

We each take personal responsibility to provide this quality product while meeting 
the company’s high standards of integrity and ethics, understanding that 
improprieties, such as failure to conduct the required test, manipulation of test 
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procedures or data, or inaccurate documentation, will not be tolerated. Intentional 
misrepresentation of activities performed is considered fraud and is grounds for 
termination. 

1.4 Statement of Values 

At Eurofins Air Toxics, we strive to be the BEST in everything that we do. Our 
very existence is based on our continued ability to provide innovative, 
dependable, and cost-effective environmental services to our clients. We CARE 
about our clients as well as our co-workers and manage our daily activities to 
build relationships based on mutual TRUST, HONESTY, and RESPECT. We are 
LEADERS in our field and accept the risks associated with building new frontiers 
in our professional lives. Our strength comes from our TEAMS for through them 
we can achieve our goals.  

1.5 Certifications, Accreditations, and Registration 

Accreditation/Certification is the process by which an agency or organization 
evaluates and recognizes a laboratory as meeting certain predetermined 
qualifications and/or standards. It is the one generally accepted method by which 
a laboratory such as ours can demonstrate its capability of generating 
acceptable, professional, quality test results in those areas in which it claims 
competence. To this end, we have actively sought accreditation by organizations 
offering it in areas relevant to our technical expertise. We strive to ensure that the 
facility, equipment, procedures, records, and methods used by Eurofins Air 
Toxics laboratory in the testing of environmental samples are in compliance with 
the requirements of these standards.  

Appendix C lists accreditations held by Eurofins Air Toxics, Inc. in support of 
environmental and product testing work. Current copies of all scopes of 
accreditation are kept on file in the Quality Assurance Department. 

2. ORGANIZATION AND PERSONNEL 

2.1 Organizational Structure 

Eurofins Air Toxics’ management organization includes six core areas: 
Operations, Information Technology (IT), Client Services, Research, Sales and 
Marketing, and Finance and Administration. The management staff includes 
executives, directors, managers, and group leaders. Each operating area is lead 
by a manager and/or a group leader. In the absence of a member of the 
laboratory and operational management team, deputies are appointed as follows: 
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Position Deputy 

President Technical Director or appointee 

Technical Director Quality Assurance Manager or appointee 

Quality Assurance Manager Technical Director or appointee 

Laboratory Director Technical Director or appointee 

Vice President of VOC Materials 
Testing 

Technical Director or appointee 

Managers/Group Leaders Laboratory Director 

Eurofins Air Toxics’ senior executives and managers are committed to following 
and assuring compliance with the TNI Standard as defined in this Laboratory 
Quality Assurance Manual (LQAM). Each manager is responsible for 
implementing and maintaining systems as they affect their teams and for 
participating in their respective role in the management systems as outlined in 
the LQAM.  

An Organizational Chart is presented in Appendix D of this manual. This 
organizational structure is created in a way to avoid any potential for conflicts of 
interest or undue pressure that might influence the technical judgment of 
analytical personnel.  

2.2 Management Responsibilities 

Management and/or supervisor is defined as group leaders, managers, and 
directors, and positions above those. The following is a list of management 
responsibilities: 

 Personnel hiring and training 

 Supervision of personnel 

 Ensuring quality of data produced  

 Resources allocation 

 Directing daily work operations, including scheduling of work 

 Maintaining awareness of technical development and regulatory requirements 

 Assessing laboratory capacity and workload 

 Contributing to the continuous improvement of the laboratory operation 

 Providing resources to ensure a safe work environment 
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 Providing resources to ensure a work environment free of undue pressures 

 Communicating problems and concerns to senior and executive management 
to enlist a higher level of support for corrections and continuous 
improvement, ensuring compliance with the requirements of NELAP and ISO 
17025 

 Ensuring that corrective actions are carried out in an appropriate and agreed 
upon time frame 

The Technical Director ensures that the laboratory’s policies and objectives for 
quality of testing services are documented in this quality manual. The Technical 
Director must assure that the manual is communicated to, and understood and 
implemented by all personnel concerned.  

2.3 Overview of the Quality Assurance Program 

The Quality Assurance (QA) Department is responsible for developing planned 
activities the purpose of which is to provide assurance to all levels of 
management that a quality program is in place within the laboratory, and that it is 
functioning in an effective manner that is consistent with the requirements of 
NELAP and ISO 17025. Although Eurofins Air Toxics is a wholly owned 
subsidiary of Eurofins Scientific, the Quality Assurance and quality systems 
described in this manual are specific to Eurofins Air Toxics.  

2.3.1 Quality Assurance Manager 

The Quality Assurance Manager ensures that the quality system is 
followed at all times. The QA Manager reports directly to the Technical 
Director in order to maintain independence from business operating units 
and facilitate communications regarding quality-related issues. The QA 
Manager has no direct supervisory responsibility for the generation of 
technical data to avoid any conflict of interest in administrating the QA 
program. The QA Manager has the final authority to stop work that 
compromises the laboratory’s integrity or data quality. The situation must 
be investigated and appropriate corrective action must be put in place 
before the QA Manager will authorize the resumption of work. The 
specific duties of the QA Manager are communicated in job description 
format.  

2.4 Quality Assurance Responsibilities 

The Quality Assurance team is responsible for implementing and maintaining 
Quality Assurance procedures throughout the laboratory. This is accomplished 
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via coordination and dissemination of internal and external assessment 
information, review of Standard Operating Procedures (SOPs) to document 
variances taken to published methods, monitoring of the Quality Assurance 
Manual to ensure consistency with actual practices, maintenance of an ongoing 
Corrective Action Program with quarterly reports to the senior management 
team, a leadership role in employee training, data review, and other quality 
control-related programs. 

The QA team is free from any commercial, financial, or production pressures 
when making assessments or decisions regarding the quality of work produced 
or effectiveness of the quality systems. 

2.5 Communication of Quality Issues to Management 

Communication between the Quality Assurance (QA) team and other 
management teams occurs on a regular basis (typically via bi-weekly status 
meetings). Information regarding outstanding corrective action items, upcoming 
assessments, assessment results, and/or general observations are discussed 
and documented via a database of agenda notes. The QA databases along with 
the Laboratory Information Management System (LIMS) database are used to 
compile a Quarterly Quality Assurance Status Report, which is distributed to the 
senior management team for review. 

2.6 Personnel Qualifications and Responsibilities 

Full resumes and specific position descriptions for all personnel are located in 
Human Resources (HR) Department files. In addition, department managers 
have copies of position descriptions for their staff.  

2.6.1 Executive Team  

President: Provides leadership that ensures the founding mission and 
core values of the company are put into practice. The President leads 
programs relating to the development of long-range strategy, quality 
systems, financial infrastructure and sales. The President also provides 
day-to-day leadership and management of programs for overseeing the 
processes and resources necessary for establishing long-range service 
objectives, plans, and policies in cooperation with the Board of Directors. 
The President is responsible for the measurement and effectiveness of 
both internal and external processes by providing accurate and timely 
feedback on the operating condition of the company. In addition, the 
President directs the definition and operation of the laboratory production 
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by fostering a success-oriented and accountable environment within the 
company. 

Technical Director: Provides oversight for the quality systems and 
technical performance of the laboratory, and manages technical support, 
the project management team, and the QA Manager. The Technical 
Director is responsible for developing products and solutions to meet 
client and industry needs, and also oversees the validation process of 
current and new products to ensure quality objectives are met and 
documented as defined.  

Laboratory Director: Responsible for managing the operations of the 
laboratory, profit/loss relating to operations, laboratory efficiency 
improvement in software and instrument automation, and serves as the 
primary interface between finance, HR, IT, and sales/marketing. The 
Laboratory Director has the overall responsibility of ensuring customer 
satisfaction goals are met while elevating the skill and training of key 
technical staff as well as assuring that state-of-the-art instrumentation and 
capital assets are in place to meet global customer needs. 

Vice President of VOC Materials Testing: Responsible for the 
promotion and demonstration of expertise in chamber testing, product 
emissions, and indoor air quality (IAQ), providing scientific leadership in 
these areas. Represents Eurofins Air Toxics on technical committees and 
at technical conferences and trade shows as they relate to the promotion 
and demonstration of expertise in chamber emissions testing and IAQ. 
Has the overall responsibility for establishing and maintaining a strategy 
and business plan for the emissions and product testing markets in the 
U.S.  

2.6.2 Management Team: 

Laboratory management and personnel are free from any commercial, 
financial, or production pressures when making technical judgments or 
decisions regarding the quality of work produced. 

Information Technology Manager: Oversees all aspects of software 
engineering and development, database administration, and network 
administration. The IT manager is instrumental in designing and 
implementing model work-flow processes, defining user requirements, 
and proposing software design and implementation to satisfy long-term 
company business goals. This role provides established policies and 
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procedures to ensure continuous database and server environment 
integrity and reliability. 

Quality Assurance Manager: Responsible for overseeing the quality 
systems in the laboratory. Key to the Quality Assurance role is a focus on 
continuous improvement through effective monitoring of systems and 
evaluation of non-compliance and corrective actions. To support the 
quality systems, the Quality Assurance Manager leads the internal and 
external audit programs, negotiates audit resolution, and oversees the 
effectiveness of the Corrective Action Report (CAR) program. The QA 
Manager is tasked with providing timely feedback to front-line managers 
and bench staff regarding quality programs and also a big-picture 
assessment to senior management. Additionally, the QA Manager 
ensures required documentation and certifications are current and 
accurate, including regulatory accreditations, the LQAM, and SOPs. 

Managers/Group Leaders: Responsible for day-to-day operations of the 
laboratory or specific departments. The Group Leaders oversee technical 
operations, sample analysis, data entry, report generation, provision of 
resources, and other related areas. In addition, they are responsible for 
employee management and review. Group Leaders report directly to the 
Laboratory Director. Managerial decisions are made by the Laboratory 
Director in their absence.  

2.6.3 Laboratory Staff and Responsibilities 

It is the primary responsibility of laboratory staff to produce quality data 
within the framework of each individual method and within the parameters 
of the laboratory’s quality control guidelines. It is also the responsibility of 
staff to identify existing problems or inefficiencies, and to improve the 
processes of the laboratory whenever possible. Duties for these 
personnel typically include: 

 Sample preparations 
 Performance of analytical tests 
 Calibrations, operation, and maintenance of instruments 
 Standard and reagent preparation 
 Sample storage 
 Data entry 
 Data package preparation 
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2.7 Training 

The experience and training received by personnel is of great importance to 
Eurofins Air Toxics’ clients and regulatory agencies. Accurate training 
documentation is the responsibility of both employees and their supervisors. On 
a routine basis, the supervisor reviews and signs training documentation to verify 
that it is complete and current.  

Each laboratory analyst being trained to perform a new analysis is required to 
perform an initial Demonstration of Capability (DOC) and meet the requirements 
for accuracy and precision before working independently on the test methods. 
Typically this is accomplished by the successful analysis of at least four aliquots 
of a laboratory quality control sample. However, there are certain tests that are 
not required by the mandated test method or regulation to perform the above 
procedure (e.g., PM10). In this case, the analyst’s proficiency demonstration is 
satisfied by documentation of having read, understood, and agreed to follow the 
SOP, specific department or method forms and procedures, and observation by 
scientist or senior analyst.   

Management personnel are responsible for planning ongoing professional growth 
and development activities for an employee through on-the-job training and/or 
internal and external training courses so that an employee can maintain a current 
skill set to match job responsibilities.  

An annual performance review based on job accountabilities, objective 
measures, and pre-defined standards is completed by management personnel 
for each employee. This assessment is documented and maintained. Input is 
obtained from other managerial personnel as needed.  

2.7.1 New Hire Training 

New employees learn about personnel and safety policies as well as 
business strategies through a formal process administered by our Human 
Resources Department and the Safety Committee. All new employees 
are also required to attend the Quality Assurance Orientation course. 
Completion of this course is documented in the employee’s Training 
Record. The course outline includes: 

 Introduction to QA 
 Definitions of SOPs and LQAM 
 How to use CARS 
 Logbook protocol 
 Chain-of-custody procedures 
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 Training Documentation 
 Overview of Eurofins Air Toxics classes including Ethics and Integrity 

courses 
 Overall Training Record organization and upkeep 

New employee training continues with review and signing of the Eurofins 
Air Toxics Ethics Policy (Form F1.56), a review of the Quality Assurance 
Manual, and signing of the Quality Policy. Upon completion of those, 
employees move on to analytical method training if required for their 
position. Other non-testing training materials may be required by the 
departments.  

In general, the laboratory staff reviews the department’s SOPs and/or the 
regulatory method as well as the instrument manual. The employee will 
then observe while an experienced analyst prepares samples and 
operates the instrument. Training includes sample handling and 
preparation, documentation protocols, calibration procedures, QC 
requirements, data management, data reporting and troubleshooting. 

2.7.2 Ongoing Training 

After successful completion of the initial Demonstration of Capability, all 
laboratory staff must demonstrate continued proficiency. Whenever there 
is a change in test method, instrument method type, and/or personnel a 
new DOC must be performed. At least once per year, each analyst must 
demonstrate continued proficiency on assigned technical methods. The 
QA Department notifies personnel via e-mail whenever a new SOP is 
generated or a current SOP is updated. Employees responsible for that 
method or procedure must read the new or updated SOP within 30 days 
and document the review in the LIMS SOP Tracker module. In addition, 
the Laboratory Quality Assurance Manual and the Chemical Hygiene Plan 
must be annually reviewed by all employees.  

Employees are re-trained if an issue or investigation warrants that it is a 
necessary corrective action. Management provides direction as to when 
employee re-training is required, and to the extent of the re-training.  

2.8 Employee Safety 

Laboratory staff may, on occasion, be exposed to handling of solvents, 
compressed gases, calibration standards, or other hazards. Eurofins Air Toxics 
designates an assigned Safety Officer and several staff members who comprise 
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the Safety Committee. Some members are 40-hour OSHA-trained and respirator-
fitted. 

Employee education in the safe handling and disposal of these materials is 
accomplished as follows: 

 Each new employee is given a safety tour of the facility within the first two 
days of employment. Documentation of this orientation appears in the 
employee’s Training Record. 

 The Safety Committee meets frequently to discuss safety concerns and ways 
of improving safety in the work place. 

 The Safety Committee schedules ongoing safety training throughout the year. 

 If special precautions must be taken to perform a method, a safety section is 
included in the method SOP or in a stand-alone SOP which discusses 
protocols and other measures for risk reduction through exposure prevention. 

 Safety Data Sheets (SDSs), formerly Material Safety Data Sheets (MSDS), 
are maintained for each chemical used on-site. The SDSs are accessible to 
personnel in the library area immediately outside the standards room and/or 
electronically through the chemical inventory database (CISpro) at all times. 
SDSs are also accessible on the Internet from product vendors. 

 The Safety Committee members are assigned to duties that include 
hazardous waste disposal, incident or spill management, scheduling staff 
training, safety site assessments, Chemical Hygiene Plan review, and the 
overall leadership of the Safety Program.  

2.9 Client Services/Project Management Responsibilities 

The Project Management group is responsible for organizing and managing 
client projects. Clients are assigned a Project Manager who serves as their 
primary contact. It is the Project Manager’s responsibility to act as client 
advocate by communicating client requirements to laboratory personnel and 
ensuring that clients provide complete information needed by the laboratory to 
meet those requirements. All client verbal and electronic communications are 
documented by the project managers in the LIMS Contacts module. In addition to 
information management, project management responsibilities include: 

 Coordinating and preparing proposals in conjunction with technical staff, 
including review of project-specific documents and negotiations of variance 
requests 
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 Documentation of project requirements   

 Coordinating and communicating turnaround-time (TAT) requirements 

 Scheduling sample submissions, sample containers, and sample pickup via 
Eurofins Air Toxics courier service 

 Informing clients of deviation from their contract 

2.10 Confidentiality 

Strict confidentiality is maintained in all of Eurofins Air Toxics dealings with 
clients. All employees are required to protect company data, including client 
names and/or test results from disclosure to any third party. This policy is 
presented to employees in SOP #99 and during their orientation period. 

Clients are promptly notified if their data is subpoenaed or requested by a 
regulatory or legal body. 

In order to ensure the confidentiality of our systems and procedures within the 
laboratory, it is Eurofins Air Toxics’ policy to restrict the distribution of our internal 
procedures to clients. Clients are, however, permitted to review the laboratory’s 
procedures while on-site as part of an audit or visit. Based on this policy, the 
laboratory requests that any document viewed is not shared or made available to 
any third parties without the permission of Eurofins Air Toxics.  

2.11 Operational Integrity 

All employees sign an Employee Ethics Statement on their first day of 
employment. Employees responsible for generating, handling, or reviewing 
laboratory data understand that Eurofins Air Toxics’ mission is to perform all work 
with the highest level of integrity. Shortcuts or generating results to suit a client’s 
purpose, rather than adhering to good scientific practices, is not considered 
acceptable under any circumstances. Any violation of the laboratory ethics policy 
results in a detailed investigation that could lead to termination. Examples of 
violations of data integrity are listed below:  

 Knowingly recording inaccurate data 

 Fabrication of data without performing the work needed to generate the 
information; this includes creating any type of fictitious data or documentation 

 Time travel or adjusting clocks on computerized systems to make it appear 
that data was acquired at some time other than the actual time  
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 Manipulation of data for the express purpose of passing systems suitability or 
quality control criteria 

 Selective use of data generated, or not using data that was legitimately 
generated to impact the outcome of a test 

 Executing significant deviations from approved test methods and procedures 
without prior approval from Eurofins Air Toxics management and/or the client 

If an issue does arise which could compromise data integrity, personnel are 
instructed to perform the following activities: 

 Clearly document the situation and maintain all data generated. There is a big 
difference between poor judgment and fraud. Fraud usually involves intent to 
conceal an action taken. Therefore, the more documentation that is 
maintained the less likely an action is considered fraudulent if further 
scrutinized. All documentation of the inquiry and subsequent disciplinary 
actions will be maintained by both the Technical Director and the Human 
Resources Department for at least five years.   

 When out-of-specification results or quality control-type issues are detected, 
all supporting data and relative background information must be documented 
and presented for management review. Problem resolution and client contact, 
as applicable, must also be documented.  

 Any questionable situations and decisions must be reviewed with a 
supervisor. 

 Questionable or uncomfortable issues are brought directly to QA Manager or 
a member of the QA Department as part the QA “open door” policy. If an 
employee desires to remain anonymous, he or she is encouraged to report to 
the designated laboratory staff ombudsman. The designated ombudsman will 
meet separately with management and the employee involved, ensuring 
anonymity.  

3. BUILDINGS AND FACILITIES 

3.1 Facility 

The Eurofins Air Toxics laboratory occupies approximately 35,000 square feet of 
space in Folsom, California, including 7,000 square feet of office space. The 
single-story building is custom-designed to suit the specifications of an air 
laboratory. Design criteria included floor plans to accommodate segregation of 
conflicting tests and provide an environment that is conducive for cross-functional 
work teams. The main instrumentation laboratory is based on an “open” concept 
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in which walls were removed to promote a sense of community and teamwork. 
Wide hallways with alcoves were designed to encourage congregation and 
discussion. The number of private offices was minimized so that barriers 
between management and staff are absent. Elements of the quality system are 
evident throughout the facility design. The facility’s map is provided in Appendix 
F. 

3.2 Security 

Security at Eurofins Air Toxics is maintained through a controlled access system. 
Representatives of State, Federal, and private entities have access to the 
laboratory facility and records during normal business hours. Guests and 
employees must enter/exit through Sample Receiving or the reception area. All 
visitors must sign in and out upon arrival and departure. After work hours, the 
building is secured and linked to a commercial security agency. The security 
system is equipped with perimeter alarms, motion sensors, and speakers that 
monitor background sounds. Heat-activated fire alarms are monitored by an 
outside agency. A fire alarm also activates the security system. Security and 
controlled access protocols are described in SOP #30. 

4. DOCUMENT CONTROL 

4.1 Controlled Documents at Eurofins Air Toxics 

It is Eurofins Air Toxics’ policy to restrict the distribution of internal procedures to 
clients, and we discourage the distribution of company confidential documents 
outside of the facility. Clients are permitted to review our procedures while on-site 
as part of an audit or visit. Any documents that are distributed are only done so 
with the approval of QA. 

4.1.1  Quality Policy Manual and Company Policies 

Eurofins Air Toxics’ Quality policies and Quality Systems must comply 
with all State and Federal requirements for those programs for which the 
laboratory maintains accreditation. 

All Eurofins Air Toxics employees are required to read the Quality 
Assurance Manual within 30 days of release of the latest version and 
maintain current documentation in their Training Record binders. The 
Quality Assurance Manual is available to all employees electronically on a 
shared server located at O:\QA\LQAM. A hard copy is also available in 
the QA department.  
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4.1.2 Laboratory Standard Operating Procedures (SOPs) 

The SOPs at Eurofins Air Toxics detail the work processes used on a 
regular basis that are to be conducted and followed within the 
organization. They document the way activities are to be performed to 
facilitate consistent conformance to technical and quality system 
requirements and to support data quality. These SOPs can be 
administrative or technical. All employees should maintain a record of 
review of the most current SOPs. 

4.1.3 Work Instructions (at the department level) 

The intent of these procedures or documents is to define in greater detail 
the specific “how to”. The level of detail in these documents must be 
sufficient so any appropriately trained person can perform the task 
accurately.  

4.1.4 Logbooks, Forms, and Instructions 

The intent of these documents is to provide documented evidence to 
support Eurofins Air Toxics quality systems and operations. They are 
used as part of regular laboratory operations to record necessary 
information. 

4.2 Document Approval, Issue, Control, and Maintenance 

The Quality Assurance Department is responsible for the approval, issue, control, 
and maintenance of all documents that are part of the laboratory’s quality 
systems including, but not limited to, the Quality Assurance Manual (LQAM), 
Standard Operating Procedures (SOPs), Logbooks, Forms and Instructions, 
Certificates of Analysis (C of As), and calibration and training documents. 

All documents issued to personnel in the laboratory as part of the quality system 
shall be reviewed and approved for use by Technical Director, Laboratory 
Director, and Quality Assurance Manager prior to use.  

The LQAM and SOPs are reviewed to ensure they remain accurate and current. 
The frequency of review is either annual at the least or as needed, depending on 
the procedure. Upon generation of new or updated documents, all copies of 
obsolete documents are removed from the laboratory and its computer network, 
then archived or destroyed as appropriate. Pertinent staff members are notified 
of the updates. A new revision number is assigned to the LQAM or SOP at every 
review.  
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All technical changes must have the approval of the Technical Director, the 
Laboratory Director or Vice President of VOC Materials Testing, and the Quality 
Assurance Manager. 

Detailed instructions regarding document control and how to write SOPs are 
available in SOPs #46 and #119. 

4.3 Laboratory Logbooks and Forms 

Procedures are in place to ensure that all data is traceable, authentic, complete, 
and retrievable. Logbooks, forms, and instructions are created and distributed by 
the Quality Assurance Department as needed. Used logbooks are returned to QA 
for archival. The QA Department maintains a master index to uniquely number 
and identify each logbook and form distributed. Logbooks can contain blank or 
preformatted pages. They are bound and uniquely identified, and have 
sequentially pre-numbered pages.  

4.4 Archival and Storage of Documents 

The majority of documents at Eurofins Air Toxics are stored electronically.  
Documents which remain in hard-copy format include chain-of-custody forms 
(COCs), Data Review Checklists, scanned packets (run logs, spectral defenses, 
manual integrations, etc.), FedEx/UPS air and freight bills, and most logbooks. 
All other hard-copy documentation is stored in its specific workorder folder. The 
hard-copy workorder folder is placed in a bar-coded storage box for long-term 
storage. Bar codes are maintained in an inventory log. An off-site company 
archives the boxes using the bar-coding system. The storage company provides 
one-day retrieval service upon request.  

Used logbooks are returned to Quality Assurance for archival and remain in the 
QA Department for no less than five years. 

5. SAMPLE HANDLING 

5.1 Sample Collection 

It is the responsibility of the client to submit representative and/or homogeneous 
and properly preserved samples of the system from which they are collected. In 
all cases, field sampling personnel are ultimately responsible for having expertise 
and knowledge in air sampling methodology or product/materials collection 
protocols sufficient to ensure that the defensibility of the data will not be 
compromised due to deficiencies in the field sampling, handling, or 
transportation. General information regarding the proper use of sampling media 
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provided by Eurofins Air Toxics is available as a resource for field personnel. The 
laboratory provides sample containers, chain-of-custody forms, sampling labels, 
chemical ice packs (if appropriate), shipping containers, custody seals (per client 
request), and a copy of the Sample Acceptance Policy. 

Air sampling media provided by a qualified vendor or prepared by the laboratory 
for field use is certified for cleanliness. The laboratory’s media cleaning process 
is typically verified using batch certification protocols. Individually certified 
canisters are also available per specific client request. 

5.2 Sample Receipt and Entry 

5.2.1 Sample Receipt 

Samples can be received at the laboratory during normal laboratory 
operating hours. Receipt occurs in one of three ways: 

 Commercial courier 
 Eurofins Air Toxics courier service 
 Personal delivery 

Upon arrival at the laboratory, samples are received and inspected 
following Eurofins Air Toxics’ Sample Acceptance Policy as outlined in 
SOP #50. This SOP establishes specific guidelines for sample 
acceptance, which are generally accepted practices under U.S. 
Environmental Protection Agency (USEPA), Department of Defense 
(DoD), ISO, and NELAP protocols. 

5.2.2 Sample Entry 

As soon as is practical after sample receipt, the samples are entered into 
LIMS. Samples awaiting log-in are stored in temporary holding areas, at 
appropriate storage conditions to maintain sample integrity.  

At the time of entry, the LIMS system assigns a unique laboratory sample 
number to each sample. This number is sequentially assigned, then a 
label is generated and is attached to the sample container. 

A sample acknowledgment in the form of a Sample Receipt Confirmation 
prints from LIMS for each sample delivery group (SDG), which is the 
same number as the workorder. This notification is sent to the client to 
confirm sample receipt and entry.    
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5.2.3 Sample Rejection Policy 

Any time a sample is received in a condition that does not meet the 
method requirements, if there is doubt about the suitability of items 
received, if items do not conform to the description provided, or the 
testing required is not clear or specified, the condition of the sample is 
clearly documented on a Sample Discrepancy Report (SDR). The SDR is 
delivered to the Project Manager for review and communicated to the 
client as needed. Directions on next steps, which may include canceling 
the sample or proceeding with qualifiers and/or narrative, are documented 
on the SDR. Details are outlined in SOP#50. 

5.3 Sample Identification and Tracking 

A sample label is generated for each sample, and in addition to the assigned 
Eurofins Air Toxics’ sample number the following information is printed on the 
label: workorder number, laboratory sample ID, and, if needed, a sample release 
date. For canister analysis, the label is not affixed directly to the canister but 
attached with a tag. 

To ensure traceability of results, the unique sample number assigned is used to 
identify the sample in all laboratory data documentation, including logbooks, 
instrument printouts, and final reports. 

5.4 Sample Storage 

After entry into LIMS, samples are placed in an assigned and identified storage 
location until needed for analysis. Room temperature, refrigerated, and freezer 
storage are available, and samples are stored in accordance with regulatory, 
method, or client directions. The LIMS system is used to assign storage locations 
for bar-coded media, which promotes orderly storage of samples. Sample 
storage locations for sorbent and condensate samples requiring refrigeration are 
monitored for accurate temperature control.  

When a canister, bag, or product sample is scheduled for analysis, the analyst 
obtains custody of the sample by scanning the canister tag or sticker bar code as 
well as the bar-coded destination location of each individual sample. The 
scanned information is electronically transmitted to LIMS to reflect the custody of 
canister and bag samples at all times. All other media samples are logged into 
the Internal Extractable Sample Tracking Logbook and the pertinent storage 
area.  
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5.5 Sample Return/Disposal 

Samples are released for disposal upon satisfactory completion of analysis 
unless prior contractual arrangements have been made. Product samples are 
held for a minimum of 30 days after satisfactory completion of the analysis, 
unless otherwise specified by the customer. The release of samples is 
electronically documented in the LIMS tracking system via scanning of the 
canisters and bags. This ensures verification of completion of all analyses 
including all samples in each workorder. Samples are released following the 
procedures outlined in SOP #63.  

Sample disposal varies based on the sampling media. Whole air samples are 
vented through a charcoal scrubber, while liquid samples are disposed of 
according to procedures noted in SOP #24. 

5.6 Chain of Custody 

Samples received by the laboratory must be documented using a chain-of-
custody (COC) form and relinquished following standard EPA-approved 
guidelines, including the following: 

 Unique sample name or number 

 Location, date, and time of collection 

 Canister number (if applicable) 

 Collector’s name 

 Preservation type (if applicable) 

 Matrix or product type 

 Any special remarks 

Additional information may be required depending on the requested analysis. 

A copy of the signed COC will be e-mailed to the client in conjunction with the 
Sample Receipt Confirmation. 

Once a sample is received by the laboratory, the internal chain-of-custody 
procedure is followed. 

Disclaimer: Eurofins Air Toxics assumes no real or implied responsibility or liability for 
client-related field sampling and shipping activities. It is the responsibility of the individual 
client to ensure that referenced methodologies are followed with respect to sample 
collection and shipment to the laboratory. Air sampling media and equipment should only 
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be used by experienced field engineers. It is the ultimate responsibility of the client to be 
knowledgeable both in sample preservation requirements as well as relevant State, 
Federal, and international shipping requirements. Any time a chemical substance is 
collected using Eurofins Air Toxics media, the client bears sole responsibility for 
understanding and abiding by the laws involving shipment of potentially hazardous 
substances by common carrier. 

6. TECHNICAL REQUIREMENTS – TRACEABILITY OF 
MEASUREMENTS 

6.1 Reagents and Solvents 

The reliability of Eurofins Air Toxics’ analytical results can be directly affected by 
the quality of reagents used in the laboratory. Procedures are in place to control 
labeling, storing, and evaluation of these materials. All purchased supplies, 
reagents, solvents, and standards are verified as acceptable and meeting criteria 
for analysis prior to use. The Eurofins Air Toxics’ Chemical Hygiene Plan (CHP) 
provides safety information in regard to the storage and handling of laboratory 
chemicals. All reagent certificates and Safety Data Sheets (SDSs) are retained 
by the laboratory (see section 2.8). 

6.2 Calibration Standards 

Written calibration procedures are required, where applicable, for all instruments 
and equipment used in the laboratory. The source and accuracy of standards 
used for calibration purposes are integral to obtaining quality data. Requirements 
for calibration are provided in each analytical method including specifications for 
the standard used. Calibration measurements made by the laboratory must be 
traceable to national standard of measurement (e.g., NIST) where available. 
Certificates of Analysis are maintained for each material, as applicable.  

Standards are usually purchased from commercial suppliers either as neat (pure) 
compounds or as solutions with certified concentrations. The accuracy and 
quality of these purchased standards are documented on the C of A, and hard- 
copy certificates are maintained on file in the laboratory. Upon receipt at Eurofins 
Air Toxics, material is labeled with a date of receipt and stored appropriately.  

Stock standard solutions are recorded in the proper standard logbook and are 
assigned a unique standard code number. When a working standard is prepared, 
the compound(s), standard code number, date prepared, analyst, expiration date, 
and solvent are noted in the working standard logbook. All working standards are 
kept in containers and at temperatures that will not alter their integrity. All 
containers are clearly labeled with concentrations, unique standard code number, 
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and expiration date. Standards are not to be used in the laboratory past their 
expiration date. 

6.3 Equipment and Instrumentation 

The laboratory is equipped with all equipment and instrumentation required for 
testing the scope of work it supports. All equipment and instrumentation is 
maintained in proper working order. Eurofins Air Toxics’ major equipment 
capabilities are summarized in the table below: 

Major Instrumentation  
Number Instrumentation 

24 GC-MS 
7 Gas Chromatographs with various detectors (TCD, PID, FID, SCD, 

ECD) 
2 HPLC-UV 

11 Air Concentrators 
7 Automated Thermal Desorption Units 
3 Liquid Auto-samplers 
1 Extractors 

60 119 L Dynamic Environmental Chambers 
1 Micro-chamber/Thermal Extractor 
1 Air Generator 
1 Industrial Air Compressor 
1 Air Humidification System 

6.3.1  General Requirements 

 Equipment and instrumentation are assigned a unique identifier 
designation to identify them within the data documentation. 

 An equipment logbook is established in conjunction with installation 
and is readily available to document all incidents that pertain to the 
equipment and instruments as they occur. 

 All test, measuring, and inspection of laboratory systems, equipment, 
and instruments used at Eurofins Air Toxics are routinely calibrated 
and maintained in accordance with applicable Standard Operating 
Procedures.  

 A member of the technical group, or another designated individual, 
performs routinely scheduled maintenance and calibration of 
laboratory equipment as required by laboratory procedures. These 
activities are documented.  
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 If appropriate standards or expertise for calibration or maintenance 
are not available in-house, the operation is conducted by an outside 
service firm.  

 All equipment taken out of service is tagged accordingly. 

6.3.2 Standard Operating Procedures 

Information regarding operation, maintenance, and calibration of 
equipment and instrumentation are found in respective SOPs. The 
procedures include a routine schedule for preventative maintenance and 
calibration as applicable, along with acceptance criteria and remedial 
action to be taken in the event of failure. These procedures are 
maintained in the document control system and reviewed on a regular 
basis to verify they remain current and accurate. Equipment manuals are 
also available to provide additional information with regard to operations 
and maintenance. 

6.3.3 Maintenance 

 Equipment maintenance is performed as either a preventative or 
corrective operation. 

 Preventative maintenance procedures and schedules for each piece 
of equipment are assigned where applicable. Preventative 
maintenance operations are performed by an analyst, scientist, senior 
scientist, or contracted manufacturer’s representative or service firm 
personnel. Documentation is maintained for the procedures performed 
as part of the preventative maintenance operation. It is the 
responsibility of Group Leaders to ensure that a preventative 
maintenance schedule is addressed by a procedure where 
appropriate and is followed.  

 A supply of commonly needed replacement parts is maintained by the 
laboratory.  

6.3.4 Calibration 

 Calibration is the establishment of, under specified conditions, the 
relationship between the values/response indicated by a measuring 
instrument or system and the corresponding known/certified values 
associated with the standard used. Some types of calibrations are 
performed within a set of frequency (e.g., daily), while others provide 
intermediate checks to ensure that the instrument response has not 
changed significantly.  
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 All measuring and testing equipment having an effect on the 
accuracy, precision, or validity of calibrations and tests are calibrated 
and/or verified on an ongoing and routine basis. Methods for 
calibration of instruments and equipment vary widely with the nature 
of the device and the direction given by analytical procedures, 
department procedures, or manufacturer recommendations. 
Frequency of calibration can also depend on additional factors, 
including robustness of the instrument or equipment and the 
frequency of use.  

 Calibration information is recorded in a logbook that is associated with 
the instrument/equipment and/or a calibration certificate is maintained 
and/or data printouts are generated to document the activity. 

 Calibration measurements are traceable to national standard of 
measurement (e.g., NIST) where available. Physical standards, such 
as NIST-certified weights or thermometers are re-certified on a routine 
basis. Calibration certificates are maintained on file, where applicable, 
to indicate the traceability to national standard of measurement.  

 Calibration failures are documented in the logbook for the instrument 
and/or within the data printouts from the instrument.  

 After repair, adjustments, or relocation that could affect instrument 
response, calibration/verification activities are performed, as 
applicable, before the unit is returned to service. 

 Analytical data is not reported from instrumentation or equipment that 
fails to meet calibration requirements.  

6.4 Computerized Systems and Computer Software 

6.4.1 Computer Usage 

Eurofins Air Toxics provides computer equipment for employees to use as 
a tool in performing their work. Computer equipment is the property of 
Eurofins Air Toxics and is to be used in accordance with defined terms 
and conditions. The laboratory’s goal is to provide standard hardware and 
software that meets the needs of the user.  
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6.4.1.1 Physical security of computer systems: It is company policy to 
protect computer hardware, software, and data documentation 
from misuse, theft, unauthorized access, and environmental 
hazards. All of the laboratory servers are housed in a locked 
office, which maintains favorable environmental conditions to 
allow for optimal server performance. Access to the 
laboratory’s networks is granted by the Systems Administrator 
or Information Technology (IT) Manager. Network access is 
tightly controlled for the entire company. Users maintain 
individual network accounts and are allowed to access specific 
areas of the network based on the privileges assigned to them. 
A user is granted access to only those areas needed to fulfill 
his or her job function.  

6.4.1.2 Passwords: All software used to reduce sample data or 
generate sample reports is password-protected; users are 
granted rights to these systems based on a “read/write/none” 
privilege system. The following procedures apply regardless of 
what system(s) is being utilized: 

 Passwords must be kept confidential. 
 Users must log-out of a system when not in use to prevent 

unauthorized access. 
 Forgotten passwords can only be reset by the IT 

Department or by an appropriate System Administrator. 
 Network passwords automatically expire every 90 days. 

The computer prompts a user to change the password 
when the expiration date nears.  

6.4.1.3 Computer viruses: Eurofins Air Toxics continuously monitors its 
computer network for computer viruses. Anti-virus software is 
employed to detect viruses on the Windows network. 
Employees must report any virus concerns to the IT 
department as soon as possible. Employees who share files 
between their home computer and the laboratory should install 
anti-virus software on their home computer. If an employee 
does not have such software, the laboratory can suggest 
various no-cost anti-virus software products. UNCONTROLL

ED D
OCUMENT



 

Quality Assurance Manual 
Revision No. 26 
Effective Date: March 5, 2014 
Page 31 of 50 

 

COMPANY CONFIDENTIAL 

6.4.1.4 Internet and e-mail System: The e-mail system is used 
primarily for Eurofins Air Toxics business purposes. The 
Employee Handbook provides additional information in regard 
to system usage. Employee access to the Internet is restricted 
to those employees who have a business need for it. All 
employees have access to e-mail. All Internet and e-mail 
activity is subject to monitoring. All messages created, sent, or 
received over the Internet are property of Eurofins Air Toxics 
and can be regarded as public information. E-mail and Website 
filtering software is utilized. 

6.4.1.5 Software Policy: 

Eurofins Air Toxics’ Software Policy is as follows: 

 Copyright laws protect software, and Eurofins Air Toxics’ 
intent is to abide by all software agreements. 

 Software purchases must be formally requested and 
approved by management, IT Department, and/or 
validation personnel, as necessary. 

 All software is used in accordance with applicable license 
agreements. 

 Employees are not to install any software on computer(s) 
unless authorized by the IT Department. 

 Employees must not give software to outsiders (e.g., 
clients, contractors, etc.), unless approval is granted by 
management. 

 Users must not make copies of any licensed software or 
related documentation without permission. Any user that 
illegally reproduces software is subject to civil and criminal 
penalties including fines and imprisonment.  

6.4.1.6 Computer system backup, data restoration, and data archival: 
All data systems are backed up on a daily, weekly, and monthly 
basis using a modified “grandfather-father-son” (GFS) rotation 
protocol. Specifically, these backups are conducted on the 
servers responsible for all laboratory production data files and 
databases (i.e., Project Management files, analytical data, audit 
trails, Quality Assurance documents, etc.). A daily incremental 
backup is scheduled to run each night Monday through 
Saturday. The daily incremental backup is limited to files 
modified the same day. On Sunday, a weekly full backup of all 
files on each server is completed. At the end of each month, a 
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full backup of each data system is conducted. This monthly 
backup tape is then placed in permanent storage. The 
permanent historical backup tapes are stored in an off-site data 
storage facility. Data is not removed from the server until at 
least three permanent monthly backup tapes have been 
created. This ensures that no archived data will be lost due to 
corruption of the magnetic tape. A more comprehensive 
description of the laboratory’s electronic data archiving system 
can be found in SOP #55. 

6.4.1.8 Remote access to computer systems: With special 
permissions, employees are able to remotely connect to the 
laboratory computer network through a VPN system. When 
logging in, users are authenticated with their Windows account 
and password.  

6.4.2 System and software verification: Before each new computer 
system or significant modification of an existing system is 
implemented in the laboratory, the following requirements must 
be met: 

 Required documents – Describe the required system 
functionality and specification (e.g., Software Development 
Change Control, Change Control Log, IT Logic New Rule 
or Rule Update) 

 Design documents – System overview, screen design, 
report layout, data description, system configuration, file 
structure, and module design 

 Testing documentation for system development/verification 
– structural testing of the internal mechanisms and user 
testing of the installation and system qualification.  

7. PURCHASING EQUIPMENT AND SUPPLIES 

7.1 Procurement 

The primary materials procured by the laboratory are analytical instrumentation 
and software, media and reagents including standards, carrier gases and 
cryogens, miscellaneous laboratory supplies, computer hardware and software, 
and service contracts.  
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Control of the purchase of these items and services is maintained using a 
standard purchase order system described in SOP #105 and outlined below: 

 Purchase requests must be approved by a director or manager. 

 An assigned purchase order (PO) number is entered along with the date, 
vendor, and requester. 

 An evaluation of the supplier is conducted to determine whether it has been 
deemed a qualified vendor. 

 Requires that upon receipt or delivery of services the product is inspected by 
the purchasing agent and compared to the packing slip and/or request for 
services.  

 Each PO is matched with invoices prior to payment to insure that purchased 
items or services were delivered as expected. 

Purchasing documents are maintained by the Accounting Department, calibration 
certificates are maintained by the Quality Assurance Department, and 
Certificates of Analysis for reagents and media are maintained by laboratory 
personnel. 

7.2 Supplier Evaluation 

Suppliers and vendors are evaluated in accordance with SOP #105 to assure 
that the quality of the products purchased meet the quality expectations of 
Eurofins Air Toxics, Inc. and do not interfere in the quality of testing. A laboratory 
database is maintained with a list of approved vendors.  

8. ANALYTICAL METHODS 

8.1 SCOPE OF TESTING 

Soil vapor, landfill gas, indoor and outdoor ambient air, source (stack) emissions, 
and other types of air-phase samples are analyzed in accordance with official 
published methods or validated in-house methods. Method modifications made 
by Eurofins Air Toxics, Inc. are detailed in a summary of modifications table in 
the method SOP. Measurement and analysis of volatile organic compound 
(VOC) emissions from products using environmental chambers are performed in 
accordance with the relevant ASTM, EPA, and ISO methods. Specific operational 
and assessment parameters required for product compliance to voluntary and 
regulatory labels and testing are outlined in documents such as CDPH/EHLB SM 
V1.1 (CA 01350), ANSI/BIFMA M7.1, and AgBB.  
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The methods used by Eurofins Air Toxics are approved by a broad range of 
regulatory agencies. 

A list of methods covered under the laboratory’s NELAP accreditation can be 
found in the table in section 8.2. 

Eurofins Air Toxics specializes in and has expertise with the following types of 
projects: 

 Vapor Intrusion investigations 

 Environmental assessments 

 Remediation system monitoring (soil vapor extraction) 

 Landfill gas characterization 

 Source emissions testing 

 Soil vapor surveys  

 Ambient air monitoring 

 Indoor air quality (IAQ) 

 Material emissions using environmental chambers 

Appendix E contains summaries for each commonly performed analytical 
procedure in the laboratory. Each summary contains the following information: 

 A brief method description 

 Laboratory variances to method compendium or other regulatory reference 
methodologies 

 Tables containing analyte lists, Reporting Limits (RLs), Limits of Quantitation 
(LOQs), and quality control (QC) acceptance criteria 

 A table of calibration and QC procedures 

This Quality Assurance Manual references methods in a general manner; 
specific procedures used by the laboratory can be found in the method-specific 
SOPs. 

8.2 Analytical Test Methods  

Eurofins Air Toxics’ NELAP-certified analytical methods, parameters, 
instrumentation, sampling media, holding times, and SOP numbers are 
summarized in the table below: 
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Method Parameter Type 
Sampling 
Container 

Holding 
Time in 

days 

Eurofins 
Air Toxics 

SOP # 

TO-14A/TO-3   BTEX/TPH  GC/FID/PID 
Summa Canister 

Tedlar Bag 
30 
3  43 

TO-4A/TO-10A Pesticides/PCBs  GC/ECD  PUF  7  26 

TO-11A Aldehydes/ 
Ketones 

HPLC/UV  DNPH Cartridge  14  11 

TO-12 
Non‐methane 
Organic Carbon 

(NMOC) 
GC/FID 

Summa Canister 
Tedlar Bag 

30 
3  36 

TO-13A  
PAHs/ 

Semi‐volatiles  GC/MS  XAD/PUF  7  3/10 

TO-14A/TO-15 VOCs  GC/MS 
Summa Canister 

Tedlar Bag 
30 
3  6/38/83/114 

TO-17 VOCs  GC/MS  Sorbent Tube  30 
5/109/110/ 
112/122 

ASTM D-1946 
Fixed Gases, 
 CH4, C2+  GC/TCD/FID 

Summa Canister 
Tedlar Bag 

30 
3  08 

ASTM D-1945 Fixed & Natural 
Gases 

GC/TCD/FID 
Summa Canister 

Tedlar Bag 
30 
3  54 

ASTM D-5504 Sulfur Gases  GC/SCD  Tedlar Bag  24 hours  13 

PM10/TSP Particulate Matter  Mass  Quartz Filter  14  66 

8.3 Method Validation 

As part of the initial test method evaluation for new standard methods, analytical 
runs must be performed the same way an analyst would perform an initial 
Demonstration of Capability (DOC) to evaluate precision and bias along with a 
Method Detection Limit (MDL) study as applicable. 

Non-standard methods, including laboratory-developed methods, standard 
methods outside their intended scope or application, and requested changes to 
existing instrumentation will follow a planned process explained in detail in SOP 
#107 and outlined below: 

 Measurement Quality Objectives (MQOs) – should be clearly outlined prior to 
validation. 
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 Development of Test Plan – Technical Director and assigned personnel are 
responsible for the development of such plan. 

 Validation – Implementation of the test plan with documentation of all results 
will be reviewed by the Technical Director. 

 Review and Approval – Review of performance against the MQOs, 
supporting documents, and written procedures is performed by the Technical 
Director. After approval, the QA Manager reviews for completeness and 
finalizes the method for production. 

8.4 Procedural Deviations 

Eurofins Air Toxics communicates and addresses procedural deviations in the 
following ways:  

 Modifications to standard methods made by Eurofins Air Toxics are detailed 
in a summary of modifications table in the analytical method SOP. The 
modification table is also included in the laboratory narrative of the final data 
report. 

 Differences between a project request and laboratory standard protocol are 
documented in a variance table created by the laboratory’s project chemist 
for submission with the proposal to the client. Agreement is documented by 
the client’s initials and date in the approval column or with written 
documentation from the client that all variances have been approved.  

 If a sample received did not meet the established criteria for quality testing, 
the Sample Receiving Department will issue a Sample Discrepancy Report 
(SDR), and the Project Manager will communicate the discrepancy to the 
client. If the client still wants the sample to be processed, the discrepancy will 
be narrated in the final report.  

 Other analytical procedural deviations that are within allowable variations 
established for every method and listed in the method SOPs are discussed 
with the client, and if accepted the sample results will be reported with a 
narrative of the deviation and the affected result will be flagged accordingly. 

 Analytical procedural deviations that are not within allowable variations and 
directly affect the sample result will require the initiation of a Corrective Action 
Report request. 

The Corrective Action Program is explained in detail in section 12 of this Quality 
Manual.  
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9. INTERNAL QUALITY CONTROL CHECKS 

9.1 Laboratory Quality Control Samples and Acceptance Criteria 

9.1.1 Blanks: For the whole air methods for which no sample preparation step 
is required, a blank is a designated sample designed to monitor for 
contamination originating from the analytical system. The Laboratory 
Blank is comprised of clean, humidified air or nitrogen. A Laboratory 
Blank is analyzed after any applicable standards and prior to the analysis 
of project samples. A blank is also analyzed in the event saturation-level 
concentrations are incurred to demonstrate that contamination does not 
exist. The blank and the field samples are treated with the same internal 
standards and surrogate standards and carried through the entire 
analytical procedure. For methods requiring a sample preparation step 
(e.g., TO-11A and TO-13A), a Laboratory Blank is prepared using un-
sampled media and extracted alongside the batch of field samples.  
Ideally, blanks demonstrate that no artifacts were introduced during the 
preparation and/or analysis process. The specific acceptance criterion for 
each test is given in the analytical method and is usually based on the 
required Reporting Limit (RL). 

9.1.2 Surrogates: Surrogates are organic compounds that are chemically 
similar to the analytes of interest but are not naturally occurring in 
environmental samples. For GC-MS methods and some GC methods, the 
recovery of the surrogate standard is used to monitor for unusual matrix 
effects and gross sample processing errors, and to provide a measure of 
recovery for every sample matrix. When required by the analytical 
method, surrogates are spiked into all the field and QC samples to 
monitor analytical efficiency by measuring recovery on an individual 
sample basis. The percent recovery is determined and compared to the 
acceptance criteria. Acceptance criteria limits are set as required by the 
method or based on a statistical determination from laboratory data. 

9.1.3 Matrix Spikes: Matrix spikes are not required QC for whole air samples 
collected in Summa canisters. Accurately spiking target compounds into 
an evacuated canister prior to deployment in the field for sample 
collection or post-sample collection is neither practical nor technically 
appropriate. Therefore, matrix spiking is performed only on samples 
submitted as part of a sampling train, such as condensates, or on 
extractable samples, provided they are submitted in duplicate for matrix 
spike and in triplicate for the matrix spike duplicate. It is the responsibility 
of the client to provide additional samples to fulfill any method 
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requirements regarding matrix spikes. When applicable, matrix and matrix 
duplicate spiking is performed using a subset of target analytes. 
Recoveries and demonstrated reproducibility values that do not meet the 
acceptance criteria are flagged and explained in the laboratory narrative. 

9.1.4 Laboratory Control Samples: Laboratory control samples (LCS) are 
samples of known composition that are analyzed with each batch of 
samples to demonstrate laboratory accuracy. The LCS is prepared by 
fortifying clean matrix with known target concentrations. In the case of 
non-extracted batches, the LCS is generally analyzed daily prior to 
sample analysis, but could also serve as an end check standard. Percent 
recovery is calculated and compared to acceptance criteria, which are set 
as required by the method or based on a statistical determination from 
laboratory data. 

9.1.5 Sample Duplicates and Laboratory Control Sample Duplicates: A 
duplicate is a second aliquot of a sample that is treated identically to the 
original to determine precision of the test. To compare the values for each 
compound, the relative percent difference (RPD) is calculated by dividing 
the difference between the numbers by their average. Precision for 
analytes that are not typically found in environmental samples is 
determined by analyzing a pair of Laboratory Control Samples (LCS), and 
comparing the RPD for the spiked compounds. The acceptance criteria 
are described as a maximum for the RPD value as required by the 
method or based on a statistical determination from laboratory data. 

9.1.6 Internal Standards: Internal standards (IS) are organic compounds that 
are chemically similar to the analytes of interest but are not naturally 
occurring in environmental samples. For extractable methods and when 
required by the method, IS are added to every field and QC sample 
typically after extractions but prior to analysis. For all GC-MS methods an 
IS blend is introduced into each standard and blank to monitor the 
stability of the analytical system. Comparison of the peak area of the IS is 
used for quantitation of target analytes. The IS peak area and retention 
time also provide a check for changes in the instrument response and 
chromatographic performance. The acceptance criteria are stipulated in 
the analytical method. 

9.1.7 Second Source Check: A second source check is analyzed using either 
the Laboratory Control Sample (LCS) and/or an Initial Calibration 
Verification (ICV). The second source is a standard that is made from a 
solution or neat compound purchased from a different vendor than that 
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used for the calibration standards. For some organic custom mixes, the 
same vendor but a different lot and preparation is used. This ensures that 
potential problems with a vendor supply would be evident in the analysis. 
Some areas of the laboratory use continuing calibration verification 
standards as a second source from the initial calibration. 

9.2 Quality Control Sample Frequency and Corrective Action 

Each analytical method defines the frequency for required quality control (QC) 
samples. A summary is provided in Appendix E. The corrective action required 
when a QC result fails to meet acceptance criteria is also given. If the method 
reference requires the use of specific limits, the laboratory uses the published 
limits that are documented as part of the analytical method. Many methods 
require that each laboratory determine their own acceptance criteria based on 
statistics from performance of the method. In these cases, the limits are available 
to the analyst and are entered into the laboratory computerized QC system 
described in SOP #48. Statistically determined acceptance criteria are frequently 
subject to change as the laboratory recalculates its control limits. Due to their 
dynamic nature, acceptance criteria are not included in this manual.  

9.3 Quality Control Charts 

Quality control (QC) results entered into the computer are used to generate 
control charts that are plotted via computer and can be accessed at any time by 
all analysts and by the Quality Assurance Department. The system charts results 
from surrogates and laboratory control samples. These charts provide a 
graphical method for monitoring precision and bias over time. The computerized 
quality control system is used to report QC data to clients and to collect data for 
assessment of precision and accuracy statistical limits.  

9.4 Measurement Uncertainty 

As stated in ISO 17025, “All uncertainty components which are of importance in a 
given situation shall be taken into account using appropriate methods of analysis” 
(5.4.6.3). 

This means the laboratory must determine the uncertainty contribution of all 
steps in the testing process such as equipment, calibration, standards, reagents, 
preparation, etc. Since, in most methods, the laboratory control sample (LCS) 
goes through the entire process of preparation to analysis, all factors that would 
contribute to uncertainty is evident through the LCS results. As such, LCSs are 
performed with every batch of samples where appropriate for the method.  
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Measurement uncertainty is calculated as two times the standard deviation of the 
LCS recoveries for the group and date range of data points selected for all 
applicable methods. This is reported as a percentage. Reports for uncertainty 
shall be generated and submitted to the Quality Assurance Department for 
review on an annual basis. At this point, it is not necessary to apply or report the 
uncertainty determination with sample results. When a client requests the 
measurement uncertainty it is applied by multiplying the determined analyte 
concentration by the uncertainty percentage.  

10. ASSURING QUALITY OF TEST RESULTS 

10.1 Data Management 

At a minimum, data management is initiated when Eurofins Air Toxics receives 
samples from the client. More often, the process begins with client 
communication of their needs and requirements for a specific project and/or 
testing. The Project Managers are responsible for entering this information into 
the client services modules of LIMS. Upon receipt of the samples, a unique 
tracking number is generated based on this information in the project profile. At 
this point, computer technology becomes an integral part of tracking the samples 
through laboratory operations.  

10.2 Data documentation 

Analytical data generated in the laboratory is collected through the associated 
data system or is manually documented in bound logbooks. Analysts review data 
as it is generated to determine that the instruments and systems are performing 
within specifications. If any problems are observed during an analytical run or the 
testing process, corrective action is taken and documented.  

Procedures are in place to ensure that all data is traceable, authentic, and 
complete. The following general requirements outline the Eurofins Air Toxics’ 
system for logbooks, notebooks, and documentation recording: 

 Observations, data, and calculations are recorded at the time they are made 
and are identifiable to the specific task. 

 Entries are legible, signed, and dated. 

 Errors are corrected in a manner that does not obliterate the original entry, 
initialed, and dated. 

 Blank pages or substantial portions of pages which are left blank are crossed 
out to eliminate the possibility of data entry at a later date. 
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 Logbook pages and instrument printouts are signed and dated to indicate 
completion. 

 At periodic intervals the Quality Assurance Department checks 
equipment/instrument logbook entries and temperature recordings for 
completeness, legibility, and conformance to procedures.  

 At a minimum, the following is recorded as part of data documentation: 

 Date of analysis/operation 
 Initials/date of analyst performing test/operation 
 Identification of client sample(s) and material(s) analyzed 
 Materials, reagents, and standards used to perform the test/operation 
 Method used to perform test/operation 
 Equipment/instrumentation used to perform test/operation 
 Deviations, planned or unplanned, from the analytical method 
 Signature/date of person reviewing data documentation 

 For computer-generated data, the following information is recorded: 

 Samples(s) analyzed/operations performed 
 Date of analysis/operation 
 Unique instrument identification 
 Name or initial/date of person operating the instrument 
 Name or initial/date of person reviewing data 
 Any manual notation, interpretations, or integrations made on 

instrument printouts are signed, dated, and reviewed.  

10.3 Data Calculations 

Most instruments either include or are connected to a data system programmed 
to perform calculations needed to reduce the raw data to a reportable form. All 
calculations are maintained in the instrument manuals and/or as part of the 
analytical method. 

In many cases, data from the local instrument system are uploaded directly to 
LIMS for review and reporting. This direct upload eliminates the need to re-type 
data and any associated source of transcription errors from the analytical 
scheme. 

Some instruments report data that require application of additional factors before 
the data is in final form. Analysts input these additional factors into the laboratory 
sample management system, where final calculations are performed.  
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10.4 Reporting Limits 

It is important to ascertain the Limit of Quantitation (LOQ) that can be achieved 
by a given method, particularly when the method is commonly used to determine 
trace levels of analyte. The USEPA has established one method for determining 
Method Detection Limits (MDLs) from which LOQs can be extrapolated, which is 
summarized in the laboratory procedures. 

MDLs are verified or determined annually on each instrument and are the basis 
for the LOQ used in the default reporting format. Because MDLs change each 
time they are re-evaluated, they are not included in this manual but are available 
at the laboratory and available to clients upon request. 

For DoD-certified methods and compounds, quarterly evaluation of the LOQ and 
determination of Limit of Detection (LOD) is performed.  The LOQ evaluation 
entails the calculation of precision and accuracy at the LOQ or Reporting Limit. 
The LOD for each compound is determined by analyzing a calibration standard 
or set of standards between the MDL and LOQ. The LOD is assigned the 
concentration at which the peak meets the signal-to-noise criteria. 

The Reporting Limit used to determine whether a result is significant and 
reported as detectable is dependent upon agency and client requirements. A 
variety of formats are available and include use of the MDL, LOD, LOQ, method- 
specified limits, and project-specific limits.  

10.5 Data Review 

Final review and verification of the data is performed by a trained analyst or 
scientist using the sample results and quality control information entered into the 
laboratory sample management system. Another tool used for data review 
involves the use of proprietary in-house data validation software to review every 
data point generated and to alert the reviewer when manual integrations occur. 
The software is also programmed to report each analyte that does not meet 
acceptance criteria in the quality control and/or sample(s). 

After determining that all necessary requirements for valid data are met, the 
reviewer electronically approves the data by updating the “Report Approved By” 
status with their initials. This action applies the electronic signature of the 
Technical Director. The computer is programmed with a list of approved 
reviewers for each test, and the system is password-protected to ensure that only 
qualified individuals verify the data. 
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10.6 Data Qualification 

Data qualifiers are used to provide additional information about the results 
reported. The most typical use for data qualifiers is for results that fall below the 
quantitation limit. The data systems used to generate and report results are 
programmed to flag values in this range as estimated. 

Other qualifiers are applied to advise data users of any validation issues 
associated with the data. The laboratory makes every effort to meet all of the 
requirements for generation of data. Occasionally, data is generated that does 
not meet all the method requirements due to sample matrix or other analytical 
problems. If the test cannot be repeated, or re-analysis would not yield more 
useable data, qualified data is reported. Qualifiers can be in the form of 
comments on the analytical report or flags applied to the results.  

10.7 Data Reporting 

When each analysis is completed, reviewed, and verified, a report is generated. 
The client receives a copy of the report containing the results of the analysis, 
plus comments added by the analyst when necessary. The report contains the 
electronic signature of the Technical Director. Copies of the reports and 
associated supporting raw data are retained in the Eurofins Air Toxics’ archives.  

Eurofins Air Toxics offers a variety of data levels and formats, from a basic report 
of sample and QC results only (Level II) to a comprehensive data package 
including all supporting quality control information and raw sample data (Level 
IV). The client directs the selection of report type. Various electronic formats are 
also available, formatted to client-specific file structure and sent via e-mail, direct 
upload, Website access, or commercial courier.  

Client confidentiality of Eurofins Air Toxics’ Web data is ensured by the use of a 
secured firewall Internet environment coupled with the use of a user ID and 
password to gain log-in access to the system.  

If amendments to a final report are required due to omissions, errors, or 
additional requests, a workorder reissue is initiated. All reissues receive a unique 
workorder number to distinguish them from the original issue. Reissued reports 
require a reason for the reissue and date of the reissue in the laboratory 
narrative. The laboratory maintains all supporting documentation for the revision 
including corrections, additions, or deletions relative to the original report. 
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10.7.1 Reporting the Results 

Analytical reports are printed with a cover page that summarizes all 
samples in that group. This page lists the Eurofins Air Toxics’ assigned 
sample number and the corresponding client description. The cover page 
identifies the laboratory contact person’s name and the laboratory’s 
phone number in case there is a question about the report. Within this 
package, each page is uniquely identified and paginated. Analytical test 
results which meet all the requirements of NELAP and ISO 17025 are 
noted as so in the footer of the summary cover page. 

10.8 Data Storage, Security, and Archival 

Eurofins Air Toxics has documented procedures and instructions for the 
identification, collection, access, filing, storage, maintenance, and disposal of 
data records. Records are in the form of hard-copy paper records, electronic data 
files, magnetic tape, and CD-ROMs. 

Eurofins Air Toxics maintains records to demonstrate conformance to specified 
requirements and the effective operation of its quality systems. Records are 
stored and maintained in such a way that they are readily retrievable in facilities 
that provide a suitable environment to minimize deterioration or damage and 
prevent loss. Retention time for the records is in accordance with NELAP’s 
minimum five-year requirement and/or specific procedures or instructions.  

The laboratory maintains all documentation necessary for historical 
reconstruction of data, as follows: 

 Analysis reports 

 Data logbooks 

 Instrument printouts 

 Correspondence and client files 

 Instrument and equipment logbooks 

 Quality Assurance records 

 Corporate documents 

 Electronic records 
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11. AUDITS AND INSPECTIONS 

11.1 Internal Quality Assurance Audits 

Internal audits are performed by trained Quality Assurance personnel following a 
schedule planned yearly by the Quality Assurance Manager or at any time by the 
request of management. The audits cover all quality systems including but not 
limited to documentation practices, training, and adherence to current SOPs and 
methodology. 

The following areas are identified to be audited by Quality Assurance: 

a. Operations 
b. Support Services 
c. Sample Receiving and Login 
d. Project Management and Sales 
e. Information Technology (IT) 
f. Quality Assurance 

A written report with findings, observations, and/or recommendations is 
presented to the audited personnel, the team leaders, and management by the 
auditor. Responses to findings and observations are then submitted to the 
Quality Assurance Department within 30 days. 

All audit notes, documentation, and reports are scanned and filed on the QA 
network drive.  

11.2 Management Review System 

A review of the laboratory’s systems is performed by senior management on a 
biannual basis to evaluate effectiveness, identify areas requiring improvement, 
and establish timelines and accountability in addressing agreed-upon action 
items. This review includes internal assessment of the quality program and 
laboratory operations and external assessment through client feedback and 
audits. Four types of reports are generated by management or designated 
personnel: 

11.2.1 Quality Assurance Status Report: Summarizes the results of internal 
and external assessments, the numbers and types of Corrective Action 
Reports (CARs) generated, status of any outstanding CARs, a summary 
of client inquiries received, proficiency tests (PT) results, and the number 
and types of reissued sample reports. 
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11.2.2  Production Status Report: Summarizes performance against key 
metrics such as turnaround time, details changes in sample mix and 
sample numbers, and outlines resource needs. 

11.2.3  Client Assessment Report: Summarizes feedback from clients based 
on daily communication with project management and sales team as well 
as feedback collected by a third party as part of our Client Satisfaction 
Index (CSI) determination. 

11.2.4  Safety Assessment Report: Outlines the safety incidents and “near 
misses” for the quarter and lists site assessment deficiencies. 

The reports and records of the meetings are stored on a secure drive with 
management-only access for a minimum of five years. 

11.3 Client Audits and Agency Inspections 

Clients may audit our facility as assurance that their objectives are being met and 
that the laboratory is compliant with all applicable regulations, data quality, and 
project requirements.  

Client audits can range from a laboratory tour to an intensive inspection of 
technical operations, procedures, regulatory compliance, and/or review of 
specific projects. Clients can only review data that pertains to their projects, and 
a non-disclosure agreement must be signed as per SOP #99.  

Inspections can be performed by investigators or auditors from the USEPA, DoD, 
state and other regulatory agencies, third party accreditors (ACLASS), or 
regulatory agencies outside of the U.S. 

The Quality Assurance Department is assigned the responsibility of hosting and 
working with agency and client representatives.  

The Quality Assurance role includes:  

 Escorting the investigator(s) 

 Ensuring all questions are answered promptly and accurately 

 Making note of all unresolved issues 

 Informing management of the audit status and outcome 

 Responding to the audit report 

 Ensuring that appropriate corrective action is completed 
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11.4 Proficiency Testing Program 

11.4.1 Proficiency Testing Samples (TNI/DoD) 

Proficiency testing (PT) samples are used to measure analytical 
accuracy, precision, and report completeness. To be accredited under 
TNI and DoD-ELAP, the laboratory contracts with an outside approved PT 
sample provider in each field of testing (FOT). Testing is limited by 
availability of samples that meet NELAP and DoD-ELAP criteria (noted 
below). The provider must be a NIST-accredited PT provider. It may be 
necessary to participate in more than one proficiency testing program to 
be evaluated for multiple interdependent analyte groups. Currently, 
Eurofins Air Toxics participates in PT programs for EPA Method TO-15, 
which is ISO 17025 compliant, TO-13A, TO-17 VI, formaldehyde and 
emissions testing. In each calendar year, the laboratory will complete a 
minimum of one PT sample for each analyte or interdependent analyte 
group. 

The following policies apply to laboratory PT sample analysis and 
reporting: 

 The samples shall be analyzed and reported to the PT provider within 
45 calendar days of receipt or the specific deadline specified by the 
PT provider. 

 The PT sample is received and logged into an electronic sample 
receiving database in the same fashion as field samples. 

 The laboratory must follow the PT provider’s instructions for preparing 
the PT sample. 

 The laboratory management and bench chemist ensure that the PT 
samples are prepared, analyzed, and reported in the same fashion as 
field samples using the same staff, equipment, and methods. 

 Initial and continuing calibrations for the PT sample are analyzed at 
the same frequency of field samples.  

 The PT sample cannot undergo duplicate or replicate analyses that 
would not ordinarily be performed on field samples. The PT sample 
result cannot be derived from averaging the results of multiple 
analyses unless specifically called for in the reference method. 

 The PT sample can only be analyzed on equipment leased or owned 
by the company and handled only by bona fide employees of the 
company. 

 The analysis of PT samples by temporary or contract employees is 
explicitly forbidden. 
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 The laboratory shall not subcontract any PT sample or portion. 
 The laboratory shall not knowingly receive any PT sample or portion 

from another laboratory. 
 The laboratory shall not communicate in any fashion with another 

laboratory concerning the PT sample or results. 
 The laboratory shall not attempt to obtain the PT sample result prior to 

reporting. 
 The PT sample reporting forms provided by the sample provider will 

be used to report the results and will be maintained in the laboratory’s 
record system. 

 The laboratory shall maintain copies of all written, printed, and 
electronic records relating the analysis or reporting of the PT sample 
for a period of five years or as required by the applicable regulatory 
program. 

 A CAR will be generated any time an analyte result fails the PT 
assessment. A copy of the PT results will be sent to the accrediting 
agency, and associated corrective action summary will be sent upon 
request. 

 The laboratory authorizes provider to release any PT assessment 
information to the accrediting agency. 

 The QA Manager must sign the PT results form and, by so doing, 
attests that the sample was analyzed and reported in the same 
fashion as a field sample and followed the PT provider instructions for 
preparation. 

 The laboratory must notify its primary accrediting agency and any 
other agencies under reciprocity that it has enrolled with a particular 
PT provider. 

 The laboratory must notify its primary accrediting agency and any 
other agencies under reciprocity in the event it wishes to change PT 
providers. 

 For each analyte or interdependent analyte group for which 
proficiency is not available, the certified laboratory will establish, 
maintain, and document the accuracy and reliability of its procedures 
through a system of internal quality management. 

 Results of any failed PT samples are summarized in the Quarterly QA 
Status Report. 

11.4.2 Proficiency Testing Samples (Non-NELAP/DoD) 

Occasionally proficiency testing (PT) samples are submitted along with 
field samples by private clients. The laboratory processes and reports the 
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samples in the same fashion as field samples. When the client notifies the 
laboratory that one or more analytes appear to have failed, the report is 
processed through the normal Client Inquiry Corrective Action Process. 
The QA Manager will carry out an assessment and investigation into the 
circumstances surrounding the proficiency results, including aspects 
relating to how the client prepared the sample for submission. The 
outcome of the assessment will be documented as a CAR and 
maintained on file for a period of five years. Results of any failed external 
PT samples are summarized in the Quarterly QA Status Report. 

12. CORRECTIVE AND PREVENTIVE ACTION 

12.1 Laboratory Investigations and Corrective Action 

The Quality Assurance (QA) Department manages the Corrective Action 
Program and maintains the Corrective Action tracking database using the 
c.Support software program. A Corrective Action Report is initiated any time 
sample results are affected by non-conformance with established SOPs or 
program requirements, any time an external assessment results in a finding, any 
time there is a failed proficiency evaluation sample, and when a client inquiry 
results in a quality finding. The expectation is that any CAR should be resolved 
within 30 days. 

The client is notified if there is an issue that could potentially affect the quality of 
sample results. The communication with the clients is recorded. 

The software program tracks all parts of the CAR system: root cause 
investigation, immediate corrective action, long-term corrective action, and 
preventive action. It also tracks client communications regarding the incident. 
The QA Manager reviews all opened CARs for completeness and resolution. 

Detailed information about the CAR process is described in SOP #61. 

13. SERVICE TO CLIENTS 

The Project Management System is defined in SOP #1. The following are brief 
descriptions of the elements comprising project management systems.  

13.1 Review of Work Requests, Tenders, and Contracts 

Eurofins Air Toxics places great importance on understanding client 
requirements for a project. The laboratory ensures, to the best of our ability, that 
client and project requirements are outlined and understood prior to acceptance 
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of the project, including required laboratory accreditations and nonstandard work 
requests. All inconsistencies are discussed and addressed with both the client 
and the technical laboratory staff before the project is initiated and samples 
arrive. This is achieved in various ways, including the review of client work plans, 
Request for Proposals (RFPs) project Quality Assurance Project Plans (QAPPs), 
requested analytical methods and protocols, business contracts, and quality 
agreements. A key client contact is assigned to oversee each project. 
Communication between the client and Eurofins Air Toxics technical staff is 
coordinated through the Project Managers. The Project Management group 
relays any project changes or modifications to the technical group. They also 
relay issues encountered by the laboratory back to the client.  

13.2 Timely Delivery 

Evaluating laboratory capacity, assignment of resources, and ability to perform 
specific projects is a joint responsibility between the Technical Director and the 
Laboratory Director. Eurofins Air Toxics recognizes that one of the most 
important aspects of the services offered is turnaround time. 

To ensure timely delivery, many analysts are cross-trained to perform a variety of 
tests, and there is redundant equipment available in the laboratory creating 
operation flexibility for routine work. Larger projects are reviewed against 
capacity estimates before a bid is submitted in order to meet a client’s schedule.  

Management regularly monitors the status of turnaround time including those 
projects that have exceeded a current turnaround time. Proactive communication 
regarding potentially missed deadlines is expected from the laboratory 
management to the Project Managers to keep the client informed of report 
delivery status. 

Any changes to the established timeline by the client or the laboratory must be 
communicated to the client or laboratory as soon as possible. Upon 
communication of changes, a new timeline is established and agreed upon by 
both parties. 

13.3 Subcontracting 

Occasionally, Eurofins Air Toxics subcontracts analyses to other laboratories if 
the requested testing is not routinely performed in our laboratory. Testing is only 
subcontracted with the client’s knowledge and approval. Subcontract laboratories 
are selected based on their qualifications. If tests require a specific agency 
certification, only an appropriately certified laboratory will be used. 
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TERMS AND DEFINITIONS 
 

 
Accuracy: The degree of agreement between an observed value and an accepted reference 
value. 
 
Active sampling: The process of collecting a sample using pump or vacuum source to pull a 
known volume of vapor through a sorbent cartridge, filter, or liquid impinger. 
 
Ambient air: Outdoor air (also can include indoor air). 
 
Analyte: The substance or component for which a sample is analyzed to determine its 
presence or quantity. 
 
APH (air-phase hydrocarbons): Aliphatic and aromatic fractions identified in vapor-phase 
samples. 
 
Approved: The determination by a state or federal accrediting agency that a certified laboratory 
may analyze for an analyte under the specified method. 
 
Assessment: The process of inspecting, testing, and documenting findings for purposes of 
certification or to determine compliance. 
 
ASTM International (formerly known as American Society for Testing and Materials): 
Organization which develops international voluntary consensus-based standards.   
 
Bag: An air-sampling container consisting of inert polymeric material.  
 
Batch: A group of analytical samples ( 20) of the same matrix processed together, including 
extraction, concentration, and analysis using the same process, staff, and reagents.  
 
BFB (4-Bromofluorobenzene): Compound used to verify that the mass spectrometer meets 
the tuning requirements of the method. Also can be used as an internal standard or surrogate. 
 
Blank samples: Negative control samples used to assess potential contamination from 
sampling procedures or analytical processes. They can be field blanks or laboratory blanks. 
 
BTEX: Benzene, toluene, ethylbenzene, and xylenes 
 
Canister: A stainless steel spherical air-sampling device consisting of Summa polished or 
glass-lined internal walls and a leak-tight on/off valve.  
 
Certificate of Analysis (C of A): An authenticated document, issued by an appropriate 
authority, that assures a regulated product has met its product specification and quality. 
 
Chain of Custody (COC): The chronological documentation of the custody of an environmental 
sample from the time it is taken until it is disposed. 
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Contamination: The effect caused by the introduction of a target analyte from an outside 
source into the test system. 
 
Continuing Calibration Verification (CCV): A component of Quality Control used to verify 
instrument linearity with respect to the Initial Calibration (ICAL). A CCV is analyzed at the 
beginning of every analytical sequence and then periodically depending on the method. Certain 
methods also include a CCV in every analytical sequence as an End Check. 
 
Control charts: Statistical tools for monitoring the performance of a particular task on a 
continuing basis. The control chart is prepared for each test parameter after 20 determinations 
have been performed. The mean is plotted with the warning limits being 2s and the control 
limits being 3s (s = Standard deviation). 
 
Corrective action: An action taken to eliminate the cause(s) of an existing nonconformity, 
defect, or other undesirable situation in order to prevent recurrence. 
 
Corrective Action Report: See NCCAR. 
 
Data reduction: A qualitative and quantitative evaluation of the documentation and procedures 
associated with environmental measurements to verify that the resulting data are of acceptable 
quality. 
 
Demonstration of Capability: A procedure to establish the ability of the analyst to generate 
analytical results by a specific method and meet measurement quality objectives. 
 
Detection Limit (DL): The smallest analyte concentration that can be demonstrated to be 
different from zero or a blank concentration with 99% confidence. 
 
%Difference (%D): A measure of precision between the expected value and the actual value, 
typically used to measure performance of the daily CCV RRF as compared to the Initial 
Calibration average RRF. 
 
DoD: U.S. Department of Defense 
 
Duplicate sample: A sample collected for checking the preciseness of the sampling process. 
Duplicate samples are collected at the same time and from the same source as the study 
samples. 
 
Equipment Blank: A sample that is known not to contain the target analyte, used to check the 
cleanliness of sampling devices. It is collected in a sampling container from a clean sample 
collection device and returned to the laboratory as a sample.  
 
Field Blank: A sample that is known not to contain the target analyte, used to check for 
analytical artifacts or contamination introduced by sampling and analytical procedures. It is 
taken to the sampling site and exposed to sampling conditions, then returned to the laboratory 
and treated as an environmental sample.  
 
Field Duplicate: A sample collected at the same time from the same source but submitted and 
analyzed as a separate sample. 
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GC (gas chromatograph): Analytical instrumentation used to resolve complex mixtures into 
individual peaks for identification and quantitation. Separation is achieved as chemicals are 
retained at varying rates by the column phase.  
 
Holding time: The maximum time that a sample may be held prior to preparation or analysis. 
 
HPLC (high-pressure liquid chromatography): A form of liquid chromatography used to 
separate compounds that are dissolved in solution (also known as high-performance liquid 
chromatography). 
 
Impinger: A glass vessel used to contain collection solution through which a stream of air is 
bubbled for sampling purposes. 
 
Initial Calibration (ICAL): Demonstration of a linear response to different concentrations of 
calibration standards within a defined range. 
 
Initial Calibration Verification (ICV): Verifies the Initial Calibration using a different source 
standard from the one used for Initial Calibration. 
 
Initial Demonstration of Analytical Capability: The procedure described in USEPA 40 CFR 
136 Appendix A, used to determine a laboratory’s accuracy and precision in applying an 
analytical method. 
 
Instrument Blank: A sample that is known not to contain the target analyte, processed through 
the instrumental steps of the measurement process and used to determine the absence of 
instrument contamination prior to analysis of field samples. 
 
Instrument Detection Limit (IDL): The concentration of the analyte that produces a signal 
greater than five times the signal-to-noise ratio of the instrument. 
 
Interference: The effect on the final result caused by the sample matrix. 
 
Internal Standard (IS): A measured amount of a certain compound added after preparation or 
extraction of a sample.  
 
Ketones: Any of a class of organic compounds characterized by a carbonyl group attached to 
two carbon atoms. 
 
Key Personnel: The laboratory director, technical director, quality assurance manager, and 
team leader, all of whom meet the requirements of the NELAP rule. 
 
Laboratory Control Sample (LCS): An independent second source reference standard that 
goes through the same pretreatment and preparation procedures as the samples. It validates 
the accuracy of the Initial Calibration. 
 
Laboratory Duplicate: An aliquot of the same sample that is prepared and analyzed at the 
same time. 
 

UNCONTROLL
ED D

OCUMENT



  Laboratory Quality Assurance Manual 
Appendix A 
Page 5 of 9 

 
 

COMPANY CONFIDENTIAL 

Laboratory Information Management System (LIMS): A laboratory’s electronic data system 
that collects, analyzes, stores, and archives records and documents. 
 
Limit of Detection (LOD): The smallest concentration of a substance that must be present in a 
sample in order to be detected at the DL with 99% confidence. 
 
Limit of Quantitation (LOQ): The smallest concentration that produces a quantitative result 
with known and recorded precision and bias. 
 
Matrix: The component or substrate (e.g., surface water, drinking water, air, liquid waste) which 
contains the analyte(s) of interest.  
 
Matrix Spike (MS): A sample prepared to determine the effect of the matrix on a method’s 
recovery efficiency by adding a known amount of the target analyte to a specified amount of 
matrix sample for which an independent estimate of the target analyte concentration is 
available. It is used to evaluate accuracy. 
 
Matrix Spike Duplicate (MSD): Duplicate of the matrix spike sample. Results are compared 
with MS to determine precision. 
 
Mass spectrometer (MS): Analytical instrumentation used to identify and quantify chemicals 
utilizing spectral fragmentation patterns based on chemical structures. 
 
Measurement uncertainty: Measurement uncertainty is the estimation of potential errors in a 
measurement process and is expressed as  2X(s) of the historical mean of LCS recoveries. 
 
Method Detection Limit (MDL): The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero 
as determined from analysis of a sample containing the analyte in a given matrix (40 CFR Part 
136, Appendix B, July 1995).  
 
NCCAR (Non-conformance/Corrective Action Report): A report that identifies, 
communicates, tracks, and resolves a non-conformance. 
 
NIST: National Institute of Standards and Technology 
 
NMOC: Non-methane organic compounds 
 
OSHA: Occupational Safety and Health Administration 
 
PAHs (polycyclic aromatic hydrocarbons): Hydrocarbons made up of fused aromatic ring 
molecules. 

Passive sampling: Sample collection conducted without the use of mechanical pumps or 
vacuums. Collection relies on principle of diffusion. 
 
PCBs (polychlorinated biphenyls): Biphenyl compounds with chlorine atoms positioned on 
the benzene rings.   
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ppbv: parts per billion by volume 
 
ppmv: parts per million by volume 
 
Practical Quantitation Limit (PQL): A synonym for the standard of lowest concentration 
contained in the Initial Calibration. It is the smallest concentration of the analyte that can be 
reported with a specific degree of confidence. 
 
Precision: The degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves. Precision is usually expressed as 
standard deviation, variance or a range, in either absolute or relative terms. 
 
Preservation: The temperature control or the addition of a substance to maintain the chemical 
or biological integrity of the target analyte. 
 
Proficiency Testing (PT): A means to evaluate a laboratory’s performance under controlled 
conditions relative to a given set of criteria, through analysis of unknown samples provided by 
an external source. 
 
Proficiency Test (PT) sample: A sample, the composition of which is unknown to the 
laboratory and is provided to test whether the analyst/laboratory can produce analytical results 
within specified acceptance criteria. 
 
Quality Assurance (QA): An integrated system of activities involving planning, quality control, 
reporting, and quality assessment and improvement to ensure that the product meets defined 
standards of quality with a stated level of confidence. 
 
Quality Assurance Project Plan (QAPP): An orderly assemblage of detailed procedures 
designed to produce data of sufficient quality to meet the data quality objectives for a specific 
data collection activity. 
 
Quality Control (QC): A procedure or set of procedures intended to ensure that a product or 
performed service adheres to a defined set of quality criteria. 
 
%R: %Recovery 
 
Relative Percent Difference (RPD): A measure of precision between two measurements 
calculated by dividing the absolute value of the difference between the measurements by their 
average and expressed as a percentage.  
 
Reporting Limit (RL): The smallest concentration of an analyte that can be measured with a 
stated probability of significance. All Initial Calibrations contain a standard at the Reporting 
Limit. The Reporting Limit is never less than the Practical Quantitation Limit (PQL). 
 
Reporting Limit verification: A re-quantification of the lowest concentration data point of an 
Initial Calibration to test the percent recovery of each component. Analyte recovery should be 
between 50–150% to verify detection limit accuracy. 
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Relative Standard Deviation (RSD): A measure of precision often used to evaluate linearity of 
an Initial Calibration. The relative response factor is calculated at each calibration level, and the 
RSD is calculated by dividing the standard deviation by the average value.  
 
RRF: Relative Response Factor 
 
RT: Retention Time 
 
Safety Data Sheet (SDS): A technical document that contains information on the chemical 
make-up, use, storage, handling, emergency procedures, and potential health effects related to 
a hazardous material (formerly Material Safety Data Sheets). 
 
Selectivity: The capability of a method or instrument to respond to the target analyte in the 
presence of other substances or things. 
 
Semivolatile compound (SVOC): An organic compound which has a boiling point higher than 
water and which may vaporize when exposed to temperatures above room temperature. 
 
Sensitivity: The capability of a method or instrument to discriminate between measurement 
responses representing different levels of a target analyte. 

 
Soil vapor (also referred to as “soil gas”): Vapor-phase volatile compounds that migrate or 
evaporate from contaminated soil. 
 
Soil vapor extraction (SVE): A physical treatment process for in situ remediation of volatile 
contaminants in vadose zone (unsaturated) soils. 
 
Standard Operating Procedure (SOP): A written document that details the steps of an 
operation, analysis, or action, the techniques and procedures for which are thoroughly 
prescribed and accepted as the procedure for performing certain routine or repetitive tasks. 
 
Surrogate: A substance unlikely to be found in the environment that has properties which mimic 
the target analyte and that is added to a sample to check for analytical efficiency. 
 
Target analyte: The analyte that a test is designed to detect or quantify. 
 
Technical employee: A designated individual who performs the analytical method and 
associated techniques. 
 
TIC: Tentatively Identified Compound 

TNMOC: Total non-methane organic compounds 

TPH: Total petroleum hydrocarbons 

TRH: Total recoverable hydrocarbons, which are differentiated from total petroleum 
hydrocarbons (TPH) in that non-fuel-related peaks are subtracted from the TPH result but are 
included in TRH.  
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Trip Blank: A sample known not to contain the target analyte, which is carried to the sampling 
site and transported to the laboratory for analysis without having been exposed to the sampling 
procedures. 

TVH: Total volatile hydrocarbons 

Vapor intrusion (VI):  The process by which vapors originating from contaminated soil or 
groundwater migrate through the subsurface into nearby buildings, potentially impacting indoor 
air quality. 

VPH: Volatile Petroleum Hydrocarbons 

 
CHAMBERS  

TERMS AND DEFINITIONS 
 
 

Air change rate: The flow rate of clean air into the chamber divided by the chamber volume. 
Also, the ratio of volume of clean, conditioned air brought into the emission test chamber or 
building space per unit time to the chamber or building space volume. 

Air flow rate: Air volume entering the emission test chamber per unit time. 

Air velocity: Air speed over the surface of the test specimen. 

Aldehydes: Formaldehyde, acetaldehyde, and other carbonyl compounds detectable by 
derivatization with DNPH and analysis by HPLC. 

Area specific flow rate: Ratio of the inlet air flow rate to the nominal surface area of the 
product or the product test specimen. 

Background concentration: VOC concentrations in emission test chamber in the absence of a 
product test specimen. 

CREL: Non-cancer chronic reference exposure level developed by Cal/EPA OEHHA. These are 
inhalation concentrations to which the general population, including sensitive individuals, may 
be exposed for long periods (10 years or more) without the likelihood of serious adverse 
systemic effects other than cancer. 

Emission factor: Mass of VOC emitted per unit time from a specific unit area of product 
surface. Other unit measures such as product mass or length may be used as appropriate. 

Emission rate: Mass of VOC emitted by an entire product or test specimen per unit time.  

Emission test chamber: Non-contaminating, inert enclosure of defined volume with controlled 
environmental conditions for inlet air flow rate, temperature, and humidity used for determination 
of VOC emissions from product test specimens. 
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Loading factor: Ratio of the exposed surface area of the product or the test specimen to the 
volume of the building space or the emission test chamber. 

Manufacturer’s identification number: Unique product identifier from which a manufacturer is 
able to determine the product name, product category or subcategory, manufacturing location, 
date of manufacture, production line, and/or other pertinent identifying information for the 
product. 

Product category: General group of similar products intended for a particular application and 
performance, such as VCT, laminated wood flooring, broadloom carpet, sheet vinyl flooring, 
plywood, OSB, interior paint, etc. 

Product subcategory: Group of products within a product category having similar chemistry, 
construction, weight, formulation, and manufacturing process and which may have a similar 
VOC emissions profile. 

Representative product sample: A product sample that is representative of the product 
manufactured and produced under typical operating conditions. 

Sampling interval: Time over which a single air sample is collected. 

Sampling period: Established time for collection of air sample from emission test chamber.  

Specific emission rate: Emission rate normalized to the area, mass, or length of a product 
(i.e., equivalent to emission factor). 

Test specimen: Portion of representative sample prepared for emission testing in an emission 
test chamber following a defined procedure. 

TVOC: Sum of the concentrations of all identified and unidentified VOCs between and including 
n-hexane through n-hexadecane (i.e., C6 – C16) as measured by the GC/MS TIC method and 
expressed as a toluene equivalent value. 

Ventilation rate: Same as air change rate. 

Volatile organic compounds (VOCs): Carbon-containing compounds (excluding carbon 
monoxide, carbon dioxide, carbonic acid, metallic carbides and carbonates, and ammonium 
carbonate) with vapor pressures at standard conditions approximately ranging between those 
for n-pentane through n-heptadecane. For the purposes of this method, formaldehyde and 
acetaldehyde are considered to be VOCs. 

Zero time: Time establishing the beginning of an emission test. UNCONTROLL
ED D

OCUMENT



 
 

 

 

 

 

LABORATORY QUALITY ASSURANCE MANUAL 

(LQAM) 

 

Appendix B 

Procedure Cross-Reference List 
(Three total pages including this cover) 

Current as of March 5, 2014 

 

 

 

 

 

 

 

  UNCONTROLL
ED D

OCUMENT



 

Laboratory Quality Assurance Manual 
Appendix B 
Page 2 of 3 

 
 

COMPANY CONFIDENTIAL 

Procedure Cross-Reference List  
 

 

 

 

 

 

 

 

 

 

 

 

 

  

Section  Title  SOP

2  Organization and Personnel   

2.7  Training  87 

2.8  Employee Safety 
30 

17 

2.9  Client Services/Project Management Responsibilities  1 

2.10  Confidentiality  99 

2.11  Operational Integrity   

3  Buildings and Facilities   

3.2  Security  30 

4  Document Control   

4.1  Controlled Documents used at Eurofins Air Toxics  44 

4.2  Document Approval, Issue, Control, and Maintenance  119 

4.3  Laboratory Logbooks and Forms  44 

4.4  Archival and Storage of Documents  119 

5  Sample Handling   

5.2  Sample Receipt and Entry  50 

5.3  Sample Identification and Tracking 
50 

96 

5.4  Sample Storage  63 

5.5  Sample Return/Disposal   

5.6  Chain of Custody  63 

6  Technical Requirements ‐ Traceability of Measurements   

6.2  Calibration Standards  33 

6.3  Equipment and Instrumentation 

19 

34 

118 

6.4  Computerized Systems and Computer Software 
96 

104 

7  Purchasing Equipment and Supplies   

7.1  Procurement  105 

7.2  Supplier Evaluation  105 

8  Analytical Methods   

8.3  Method Validation 
39 

107 

8.4  Procedural Deviations  61 
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Section  Title  SOP 

9  Internal Quality Control Checks   

9.3  Quality Control Charts  48 

9.4  Measurement Uncertainty  48 

10  Assuring Quality of Test Results   

10.1  Data Management  96 

10.2  Data Documentation  96 

10.3  Data Calculations   

10.4  Reporting Limits   

10.5  Data Review  78 

10.6  Data Qualification   

10.7  Data Reporting 
68 

78 

10.8  Data Storage, Security, and Archival   

11  Audits and Inspections   

11.1  Internal Quality Assurance Audits  27 

11.2  Management Review System  106 

11.3  Client Audits Agency Inspections  27 

11.4  Proficiency Testing Program   

12  Corrective and Preventive Action   

12.1  Laboratory Investigations and Corrective Action  61 

13  Service to Clients   

13.1  Review of Work Requests, Tenders, and Contracts  1 

13.2  Timely Delivery  1 

13.3  Subcontracting  4 
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Certifying 
Agency 

Air Toxics 
Certificate # Basis of Certification/Approval 

Location of 
Certificate and 
Parameter List 

Arizona DHS AZ0775 Onsite assessment (annual), LQAM and 
SOP 

Laboratory internal 
network: 
O:\QA\Certifications 

California DPH 
(Primary NELAP) 12282CA Onsite assessment (biennial) LQAM, SOP 

and WP PTs 

Laboratory internal 
network: 
O:\QA\Certifications 

New York State 
DOH  11291 LQAM, Secondary NELAP 

Laboratory internal 
network: 
O:\QA\Certifications 

Oregon DHS 
(Primary NELAP) CA300005 Onsite assessment (biennial) LQAM and 

SOP Review 

Laboratory internal 
network: 
O:\QA\Certifications 

Texas CEQ T104704434-13-6 LQAM, Secondary NELAP 
Laboratory internal 
network: 
O:\QA\Certifications 

State of Utah DOH CA009332013-4 LQAM, WP PT, Secondary NELAP 
Laboratory internal 
network: 
O:\QA\Certifications 

Washington DOE C935-13 PT, Secondary NELAP 
Laboratory internal 
network: 
O:\QA\Certifications 

DoD-ELAP_ 
ISO/IEC 
17025:2005 

ADE-1451 
DOD QSM for Environmental Laboratories 
v.4.2 
Onsite assessment (biennial) 

Laboratory internal 
network: 
O:\QA\Certifications 

Virginia DCLS 2612 Secondary NELAP 
Laboratory internal 
network: 
O:\QA\Certifications 

New Jersey DEP CA016 LQAM, SOPs, Secondary NELAP 
Laboratory internal 
network: 
O:\QA\Certifications 

        All latest certificates and licenses are posted by the laboratory entrance. 
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ANALYTICAL METHODS 

 

SECTION TITLE PAGE 

1.0 TO-17 – VOCs and SVOCs 3 

2.0 TO-14A/TO-15 – VOCs (Standard) 9 

3.0 ASTM D1946 – Atmospheric Gases 15 

4.0 TO-13A – PAHs 18 

5.0 TO-11A – Aldehydes and Ketones 23 

6.0 ASTM D5504 – Sulfur Compounds 26 

7.0 TO-4A/TO-10A – Pesticides and PCBs 30 

8.0 TO-12 – NMOC 35 

9.0 TO-14A/TO-15 – VOCs by SIM 37 

10.0 TO-3 and TO-14A – BTEX AND TPH 42 

11.0 ASTM D1945 – Fixed Gases 45 

12.0 PM10/TSP – Particulate Matter 48 

13.0 TO-14A/TO-15 – VOCs (Low Level) 49 

14.0 TO-14A/TO-15 – VOCs (5&20 ppbv) 56 

15.0 TO-15 – Aliphatic And Aromatic VPH Fractions 62 

16.0 TO-17 – “Vapor Intrusion” VOCs and SVOCs 65 

17.0 TO-17 – Passive Sampling for VOCs 71 
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ANALYTICAL METHODS 

Section 1.0 

Method:  Modified EPA TO-17 VOCs and SVOCs – General Applications 
Eurofins Air Toxics SOP #5 Revision 15 Effective Date: December 23, 2013 Methods Manual Summary 

Description:  This method is an alternative to the canister-based sampling and analysis methods that are 
presented in EPA Compendium Methods TO-14A and TO-15.  Sorbent sampling is also amenable to 
efficient collection and measurement of semi-volatile compounds that  are prone to condensing on the 
surface of the canister.  Thermal desorption gas chromatograph/mass spectrometer (GC/MS) can be 
applied to matrices beyond ambient air such as soil gas and materials emissions by carefully selecting 
the appropriate sorbent and sampling parameters.  Single bed sorbents such as Tenax TA and Carbopack 
B can be utilized to collect a specific volatility range while multi-bed sorbent tubes are effective in 
collecting a wide volatility range.  (See Air Toxics’ TO-17 VI method for the multi-bed tube 
application.)  

Samples are collected by drawing a measured volume of air through the sorbent tubes.  Collection is 
performed using a low flow vacuum pump or a volumetric syringe attached to the outlet side of the tube.  
Analysis is accomplished by heating the sorbent tube and sweeping the desorbed compounds onto a 
secondary “cold” trap for water management and analyte refocusing.  The secondary trap is heated for 
efficient transfer of compounds onto the gas chromatograph (GC) for separation followed by detection 
using mass spectrometry (MS). 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, the 
laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification is 
analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  In addition, stability of the non-standard compound during sample storage, safe sampling volume, 
and desorption efficiency are not validated. Full validation may be available upon request. 

The TO-17 method offers significant flexibility in its scope and application depending on the sorbent 
selected.  The most commonly requested sorbent tubes and associated analytes are summarized in the 
QC tables below. 

Table 1.  Summary of Sorbent Applications 

Sorbent Typical Analyte Range Water Management 

Tenax TA C7 – C26 Hydrophobic 

Tenax GR C7 – C30 Hydrophobic 

Multi-bed “VI tube” (See TO-17 
VI application) 

C3 – C26 Largely Hydrophobic UNCONTROLL
ED D
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Table 2.  Method TO-17 VOCs (Tenax GR/TA) Reporting Limits and QC Limits 

Analytes Reporting 
Limit (ng) 

QC Acceptance Criteria 

ICAL 
(%RSD) LCS (% R) CCV (%D) 

1,1,1-Trichloroethane 5.0 30 70 – 130 30 

1,1,1,2-Tetrachloroethane 5.0 30 70 – 130 30 

1,1,2,2-Tetrachloroethane 5.0 30 70 – 130 30 

1,1,2-Trichloroethane 5.0 30 70 – 130 30 

1,1-Dichloropropene 5.0 30 70 – 130 30 

1,2,3-Trichlorobenzene 5.0 30 70 – 130 30 

1,2,3-Trichloropropane 5.0 30 70 – 130 30 

1,2,4-Trichlorobenzene 5.0 30 70 – 130 30 

1,2,4-Trimethylbenzene 5.0 30 70 – 130 30 

1,2-Dibromo-3-chloropropane 5.0 30 70 – 130 30 

1,2-Dichlorobenzene 5.0 30 70 – 130 30 

1,2-Dichloroethane 5.0 30 70 – 130 30 

1,2-Dichloropropane 5.0 30 70 – 130 30 

1,3,5-Trimethylbenzene 5.0 30 70 – 130 30 

1,3-Dichlorobenzene 5.0 30 70 – 130 30 

1,3-Dichloropropane 5.0 30 70 – 130 30 

1,4-Dichlorobenzene 5.0 30 70 – 130 30 

2-Chlorotoluene 5.0 30 70 – 130 30 

4-Chlorotoluene 5.0 30 70 – 130 30 

Benzene 10 30 70 – 130 30 

Bromobenzene 5.0 30 70 – 130 30 

Bromodichloromethane 5.0 30 70 – 130 30 

Bromoform 5.0 30 70 – 130 30 

Butylbenzene 5.0 30 70 – 130 30 

Carbon Tetrachloride 5.0 30 70 – 130 30 

Chlorobenzene 5.0 30 70 – 130 30 

Chloroform 5.0 30 70 – 130 30 

cis-1,3-Dichloropropene 5.0 30 70 – 130 30 

cis-1,4-Dichloro-2-butene 5.0 30 70 – 130 30 

Cumene 5.0 30 70 – 130 30 
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Dibromochloromethane 5.0 30 70 – 130 30 

Dibromomethane 5.0 30 70 – 130 30 

Ethylbenzene 5.0 30 70 – 130 30 

Ethylene Dibromide 5.0 30 70 – 130 30 

Hexachlorobutadiene 5.0 30 70 – 130 30 

Naphthalene 5.0 30 70 – 130 30 

m,p-Xylene 10 30 70 – 130 30 

o-Xylene 5.0 30 70 – 130 30 

p-Cymene 5.0 30 70 – 130 30 

Propylbenzene 5.0 30 70 – 130 30 

sec-Butylbenzene 5.0 30 70 – 130 30 

Styrene 5.0 30 70 – 130 30 

tert-Butylbenzene 5.0 30 70 – 130 30 

Tetrachloroethene 5.0 30 70 – 130 30 

Toluene 5.0 30 70 – 130 30 

trans-1,3-Dichloropropene 5.0 30 70 – 130 30 

trans-1,4-Dichloro-2-butene 5.0 30 70 – 130 30 

Trichloroethene 5.0 30 70 – 130 30 

Note:  Full list may not be appropriate, depending on sample volume requirements. 

 

Table 3. Commonly requested TPH parameters (Tenax GR/TA) 

TPH Reporting 
Limit (ng) 

ICAL 
(%RSD) 

ICV             
(% R) 

CCV       
(%D) 

LCS       
(%R) 

GRO (Gasoline Range) 1000 30 70 – 130 30 70 – 130 

DRO (C10-C24 Diesel Range) 1000 30 70 – 130 30 70 – 130 

Kerosene 1000 30 70 – 130 30 70 – 130 

Mineral Spirits (C9-C12 range) 1000 30 70 – 130 30 70 – 130 
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Table 4.  Internal Standard and Field Surrogate Recoveries 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane 60 – 140 60 – 140 

1,4-Difluorobenzene 60 – 140 60 – 140 

Chlorobenzene-d5 60 – 140 60 – 140 

Field Surrogates 

Analyte % Recovery 

1,2-Dichloroethane-d4 50 – 150 

Toluene-d8  50 – 150 

Naphthalene-d8 50 – 150 

 

Table 5.  TO-17 SVOCs (Tenax GR/TA)  

Analytes Reporting 
Limit (ng) 

Acceptance Criteria 

ICAL (%RSD) LCS (% R) CCV (%D) 

Naphthalene 5.0 30 70 – 130 30 

2-Methylnaphthalene 5.0 30 70 – 130 30 

Acenaphthylene 5.0 30 70 – 130 30 

Acenaphthene 5.0 30 70 – 130 30 

Fluorene 5.0 30 70 – 130 30 

Phenanthrene 5.0 30 70 – 130 30 

Anthracene 5.0 30 70 – 130 30 

Fluoranthene 5.0 30 70 – 130 30 

Pyrene 10 30 70 – 130 30 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromofluorobenzene 60 – 140 60 – 140 

Field Surrogates 

Analyte % Recovery 

Naphthalene-d8 50 – 150 UNCONTROLL
ED D
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Table 5.  Summary of Calibration and QC Procedures for TO-17 General Application 

QC Check Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

BFB Tune 
Check 

Every 24 hours 

 

TO-15 tune criteria Correct problem then repeat tune. 

5-Point 
Calibration 

Prior to sample analysis %RSD < 30%, 2 allowed out 
up to 40%  

 

Correct problem then repeat Initial 
Calibration Curve. 

LCS After each initial Calibration 
Curve and daily prior to 
analysis 

Recovery 70 – 130%  If more than 5% target compounds exceed 
criteria, evaluate system and reanalyze the 
standard.  Re-prepare the standard if 
necessary.  Re-calibrate the instrument if 
the criteria cannot be met. 

LCSD Each analytical batch Recovery 70 – 130%; %RPD 
< 25% 

If more than 5% target compounds exceed 
criteria, evaluate system and recollection 
process.  Correct problem and reanalyze. 

Continuing 
Calibration 
Verification 
(CCV) 

At the start of each analytical 
clock 

70 – 130 %  If project-specified risk drivers exceed 
these criteria, more than 5% of the 
compounds exceed these criteria, or any 
VOC exceeds 50–150% recovery, 
maintenance is performed and the CCV test 
repeated.   If the system still fails the CCV, 
perform a new 5-point Calibration Curve. 

Laboratory 
Blank 

After the CCV and at the end 
of the analytical batch 

Results less than the 
laboratory RL 

Inspect the system and re-analyze the 
Blank.  No corrective action for Lab Blank 
at end of batch. 

Internal 
Standard (IS) 

As each standard, Blank, and 
sample is being loaded 

CCVs:  area counts 60–
140%, RT w/in 20 sec of 
mid-point in ICAL 

Blanks and samples: 
Retention time (RT) must be 
within ±0.33 minutes of the 
RT in the CCV. The IS area 
must be within ±40% of the 
CCV’s IS area for the Blanks 
and samples. 

CCV:  Inspect and correct system prior to 
sample analysis.  

Blanks:  Inspect the system and re-analyze 
the Blank. 

Samples:  Samples cannot be re-analyzed 
due to the nature of the sorbent cartridges.  
However investigate the problem by 
reviewing the data.  If necessary, run a Lab 
Blank to check the instrument performance.  
Report the data and narrate. 
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Field Surrogates Each clean sample tube 
used for pumped sample 
collection and lab blank 
and QC samples 

50 – 150% For blanks:  Inspect the system and re-
analyze the Blank. 

For samples:  If no obvious reason can 
be ascertained after evaluation of the data 
and sample collection parameters, the 
sample should be reanalyzed to verify out 
of control recovery.  If recovery is out of 
acceptance criteria in both the primary 
and recollected sample, the primary 
sample is reported with the surrogate 
flagged. 
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ANALYTICAL METHODS 

Section 2.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds (Standard/Quad) 
Eurofins Air Toxics SOP #6    Revision 30    Effective Date: April 30, 2013     Methods Manual Summary 

Description:  This method involves full scan gas chromatograph/mass spectrometer (GC/MS) analysis of 
whole air samples collected in evacuated stainless steel canisters. Samples are analyzed for volatile 
organic compounds (VOCs) using EPA Method TO-14A/TO-15 protocols.  An aliquot of up to 0.5 liters 
of air is withdrawn from the canister utilizing a volumetric syringe, volumetric loop, or mass flow 
controller.  This volume is loaded onto a hydrophobic multibed sorbent trap to remove water and carbon 
dioxide and to concentrate the vapor sample.  The focused sample is then flash-heated to sweep adsorbed 
VOCs onto a secondary trap for further concentration and/or directly onto a GC/MS for separation and 
detection.  

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 
data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 
typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 
(Standard or Quad). 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 

TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 
matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 
vapor matrices 

TO-14A/TO-15 (Low-level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, Eurofins 
Air Toxics reports these non-routine compounds with partial validation.  Validation may include a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification 
analyzed, and no method detection limit study performed unless previous arrangements have been made.  
In addition, stability of the non-standard compound during sample storage is not validated. Full validation 
may be available upon request. 

Eurofins Air Toxics takes no modifications of technical significance to Method TO-15 for the “Quad” 
configurations.  Since Eurofins Air Toxics applies TO-15 methodology to all Summa canisters regardless 
of whether TO-14A or TO-15 is specified by the project, the laboratory performs a modified version of 
method TO-14A as detailed in Table 1.  Please note that Methods TO-14A and TO-15 were validated for 
specially treated canisters.  As such, the use of Tedlar bags for sample collection is outside the scope of 
the method and not recommended for ambient or indoor air samples.  It is the responsibility of the data 
user to determine the usability of TO-14A and TO-15 results generated from Tedlar bags.  
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Table 1.  Summary of TO-14A Method Modifications 

Requirement TO-14A Eurofins Air Toxics Modifications 

Sample Drying System Nafion Drier Multibed hydrophobic sorbent  

Blank acceptance criteria ≤ 0.2 ppbv ≤ RL 

BFB ion abundance 
criteria 

Ion abundance criteria 
listed in Table 4 of 
TO-14A 

Follow abundance criteria listed in TO-15. 

BFB absolute abundance 
criteria 

Within 10% when 
comparing to the 
previous daily BFB 

CCV internal standard area counts are compared to ICAL; 
corrective action when recovery is less than 60%. 

Initial Calibration ≤ 30% RSD for listed 
39 VOCs 

≤ 30% RSD with 2 of Eurofins Air Toxics’ 62 standard compounds 
allowed out to ≤ 40% RSD 

 

The standard target analyte list, reporting limit (RL) also referred to as Limit of Quantitation, QC criteria, 
and QC summary can be found in Tables 2 through 5. 

Table 2.  Method TO-14A/TO-15 Analyte List (Quad) 

Analyte RL/LOQ  
(ppbv)  

QC Acceptance Criteria   

ICAL 
(%RSD) 

CCV (%R) ICV/LCS 
(%R) 

Precision 
Limits 

(Max. RPD) 

1,1,2,2-Tetrachloroethane  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trichlorobenzene  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trimethylbenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane (EDB)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloropropane  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3,5-Trimethylbenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Dichlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Benzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromomethane* 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 
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Chloroethane 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane  5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorotoluene (Benzyl Chloride)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,3-Dichloropropene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Dichloromethane (Methylene Chloride)  5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethylbenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 11 (Trichlorofluoromethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 113 (Trichlorotrifluoroethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 12 (Dichlorodifluoromethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexachlorobutadiene  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl Chloroform (1,1,1-Trichloroethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Styrene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,3-Dichloropropene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Butadiene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dioxane  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Butanone (Methyl Ethyl Ketone) 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Hexanone  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Ethyltoluene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Methyl-2-Pentanone (MIBK) 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Acetone  5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromodichloromethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromoform 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Disulfide 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Cyclohexane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Dibromochloromethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethanol 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 
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Heptane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Isopropanol  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl t-Butyl Ether (MTBE) 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrahydrofuran 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,2-Dichloroethene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

 2,2,4-Trimethylpentane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Cumene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Propylbenzene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

3-Chloroprene 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Naphthalene** 2.0 ≤40% 60 – 140 60 – 140 ± 25 

TPH (Gasoline) *** 25 1-Point 
Calibration N/A ICV only; 

60 – 140 ± 25 

NMOC (Hexane/Heptane)*** 10 1-Point 
Calibration N/A NA ± 25 

*Bromomethane recovery can be variable due to moisture/sorbent interactions specifically on the 2-trap concentration system.  Data 
may require qualifier flags. 

**Due to its low vapor pressure, Naphthalene may exceed TO-15 performance requirements.  The wider QC limits reflect typical 
performance.  Although Naphthalene is not on Eurofins Air Toxics “standard” TO-15 list, it is commonly requested and included 
in Table 2. 

***TPH and NMOC are not on Eurofins Air Toxics’ “standard” TO-15 list, but are included in Table 2 due to common requests. 

 
Table 3.  Internal Standards Table 4.  Surrogates 

Analyte 
Accuracy  

(% R) Analyte 
Accuracy  

(% R) 

Bromochloromethane 60 – 140 1,2-Dichloroethane-d4 70 – 130 

1,4-Difluorobenzene 60 – 140 Toluene-d8 70 – 130 

Chlorobenzene-d5 60 – 140 4-Bromofluorobenzene 70 – 130 
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Table 5.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Tuning Criteria 

 

Every 24 hours TO-15 ion abundance criteria Correct problem then repeat tune. 

Minimum 5-Point 
Initial Calibration 
(ICAL) 

Prior to sample analysis % RSD  30 with 2 compounds 
allowed out to  40% RSD 

Correct problem then repeat Initial 
Calibration curve. 

Initial Calibration 
Verification and 
Laboratory Control  
Spike (ICV and LCS) 

After each Initial 
Calibration curve, and 
daily prior to sample 
analysis 

Recoveries for 85% of “Standard” 
compounds must be 70–130%.  No 
recovery may be < 50%. 

If specified by the client, in-house 
generated control limits may be used. 

Check the system and reanalyze the 
standard.  Re-prepare the standard if 
necessary to determine the source of error.  
Re-calibrate the instrument if the primary 
standard is found to be in error.  

Initial Calibration 
Verification and 
Laboratory Control  
Spike (ICV and LCS) 
for Non-standard 
compounds 

Per client request or 
specific project 
requirements only 

Recoveries of compounds must be 
60–140%.  No recovery may be 
<50%. 

 

Check the system and reanalyze the 
standard.  Re-prepare the standard if 
necessary to determine the source of error.  
Re-calibrate the instrument if the primary 
standard is found to be in error. 

Continuing 
Calibration 
Verification (CCV) 
for Standard 
compounds 

  

At the start of each 
analytical clock after 
the tune check 

70–130% 

 

Compounds exceeding this criterion and 
associated data will be flagged and narrated 
with the exception of high bias associated 
with non-detects. 

If more than two compounds from the 
standard list recover outside of 70–130%, 
corrective action will be taken.  If any 
compound exceeds 60–140%, samples are 
not analyzed unless data meets project needs. 
Check the system and reanalyze the 
standard.  Re-prepare the standard if 
necessary.  Re-calibrate the instrument if the 
criteria cannot be met. 

Continuing 
Calibration 
Verification (CCV) 
for Non-standard 
Compounds 

Per client request or 
specific project 
requirements only. 

Recoveries of compounds must be 
60–140%.  No recovery may be 
<50%. 

 

Check the system and reanalyze the 
standard.  Re-prepare the standard if 
necessary to determine the source of error.  
Re-calibrate the instrument if the primary 
standard is found to be in error. 

Laboratory Blank After analysis of 
standards and prior to 
sample analysis, or 
when contamination is 
present. 

Results less than the laboratory 
reporting limit 

Inspect the system and re-analyze the blank.  
“B”-flag data for common contaminants. 
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QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Internal Standard (IS) As each standard, 
blank, and sample is 
being loaded 

Retention time (RT) for blanks and 
samples must be within ±0.33 min of 
the RT in the CCV and within ±40% 
of the area counts of the daily CCV 
internal standards. 

For blanks:  Inspect the system and 
reanalyze the blank. 

For samples:  Re-analyze the sample. If the 
ISs are within limits in the re-analysis, report 
the second analysis.  If ISs are out-of-limits a 
second time, dilute the sample until ISs are 
within acceptance limits and narrate.  

Surrogates As each standard, 
blank, and sample is 
being loaded 

70–130% 

If specified by the client, in-house 
generated control limits may be used. 

For blanks:  Inspect the system and 
reanalyze the blank. 

For samples:  Re-analyze the sample unless 
obvious matrix interference is documented.  
If the %Rs are within limits in the re-
analysis, report the second analysis.  If %Rs 
are out-of-limits a second time, report data 
from first analysis and narrate. 

Laboratory 
Duplicates  –
Laboratory Control 
Spike Duplicates 
(LCSD) 

One per analytical 
batch 

RPD 25% Narrate exceedances.  If more than 5% of 
compound list is outside criteria or if 
compound has  >40%RPD, investigate the 
cause and perform maintenance as required.  
If instrument maintenance is required, 
calibrate as needed. 

 

 

 

 

UNCONTROLL
ED D

OCUMENT



Laboratory Quality Assurance Manual 
Appendix E 

Page 15 
 

 
COMPANY CONFIDENTIAL 

ANALYTICAL METHODS 

Section 3.0 

Method:  ASTM D1946 – Atmospheric Gases 
Eurofins Air Toxics SOP #8 Revision 22 Effective Date: December 24, 2013  Methods Manual Summary 

Description:  This method involves gas chromatograph (GC) analysis of soil gas, landfill gas, ambient 
air, or stack gas collected in SummaTM canisters, Tedlar bags, or any vessel that has been demonstrated to 
be clean and leak free. Samples are analyzed for Methane, fixed gases, and Non-Methane Organic Carbon 
(NMOC) using modified ASTM D1946 protocols. Because the sample is withdrawn from the vessel by 
positive pressure, rigid containers are first filled to positive pressure using UHP Helium or Nitrogen.  
Samples are then analyzed using a GC equipped with a FID and a TCD. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, the 
laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification is 
analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  In addition, stability of the non-standard compound during sample storage is not validated. Full 
validation may be available upon request. 

Since the protocols in the ASTM D1946 standard were designed for the analysis of reformed gas, the 
laboratory has taken modifications to apply the method to environmental samples covering a wide 
concentration range and to implement standard NELAP and EPA calibration criteria.  The method 
modifications, standard target analyte list, reporting limits (RL), Quality Control (QC) criteria, and QC 
summary can be found in the following tables.   

Table 1. Summary of Method Modifications for ASTM D1946 

Requirement ASTM D1946 Eurofins Air Toxics Modifications 

Calibration A single-point calibration is performed 
using a reference standard closely 
matching the composition of the unknown.  

A minimum 3-point calibration curve is 
performed.  Quantitation is based on a daily 
calibration standard, which may or may not 
resemble the composition of the associated 
samples.  

Reference Standard The composition of any reference standard 
must be known to within 0.01 mol % for 
any component. 

The standards used by Eurofins Air Toxics 
are blended to a  95% accuracy. 

Sample Injection Volume Components whose concentrations are in 
excess of 5% should not be analyzed by 
using sample volumes greater than 0.5 
mL. 

The sample container is connected directly 
to a fixed volume sample loop of 1.0 mL.  
Linear range is defined by the calibration 
curve. Bags may be loaded by vacuum or by 
positive pressure.  

Normalization Normalize the mole percent values by 
multiplying each value by 100 and 
dividing by the sum of the original values. 
The sum of the original values should not 
differ from 100% by more than 1.0%. 

Results are not normalized.  The sum of the 
reported values can differ from 100% by as 
much as 15%, either due to analytical 
variability or an unusual sample matrix. 
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Precision Precision requirements established at each 
concentration level. 

Duplicates should agree within 25% RPD 
for detections >5X the RL. 

 

Table 2.  ASTM D1946 Method Compound List and QC Limits 

Compound 
Reporting 

Limit   
(%) 

ICAL      
Criteria 
(%RSD) 

ICV/LCS   
Criteria 

(%R) 

CCV        
Criteria 

(%D) 

Precision    
Limits 

(RPD)** 

Carbon Dioxide 0.010  15% 85 – 115  15%  25% 

Carbon Monoxide 0.010  15% 85 – 115  15%  25% 

Methane 0.00010  15% 85 – 115  15%  25% 

Ethene 0.0010  15% 85 – 115  15%  25% 

Ethane 0.0010  15% 85 – 115  15%  25% 

Nitrogen 0.10  15% 85 – 115  15%  25% 

NMOC 0.010  15% 85 – 115  15%  25% 

Oxygen 0.10  15% 85 – 115  15%  25% 

Helium 0.050  15% 85 – 115  15%  25% 

Hydrogen 0.010*  15% 85 – 115  15%  25% 
*Reporting limit is 1.0% when sample is pressurized with Helium.  
**For detections greater than 5 times the reporting limit. 

 
Note:   Results are reported in units of mol %.  If required to report volume % or ppmV, a 

compressibility factor of 1 for all gases will be assumed.  As a result, mol % is assumed to be 
equivalent to volume %.  This assumption may result in a bias for highly compressible gases at 
high concentrations and pressures. 
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Table 3.  Summary of Calibration and QC Procedures for Mod. ASTM Method D1946 

QC Check Minimum   Frequency Acceptance 
Criteria Corrective Action 

Initial Calibration Curve 
(ICAL) 

Prior to sample analysis RSD  15% Correct problem then repeat Initial 
Calibration. 

Second Source Verification 
(LCS) 

All analytes: once per Initial 
Calibration, and with each 
analytical batch. 

%R between  
85–115% 

Check the system and re-analyze the 
standard.  Re-calibrate the instrument if 
the criteria cannot be met. 

Continuing Calibration 
Verification (CCV) 

Daily prior to sample 
analysis and after every 20 
reportable samples. 

%D 15% Check the system and re-analyze the 
standard.  Re-calibrate the instrument if 
the criteria cannot be met. 

Laboratory Blank (He) 

(N2 for He and H2 analysis) 

After each daily check 
standard and prior to sample 
analysis, or when 
contamination is present. 

Results below 
the RL 

Inspect the system and re-analyze the 
Blank. 

End Check 

At the end of analytical 
sequence. It can be primary 
(CCV) or Independent 
Source (LCS). 

%R between  
85–115% 

Check system and re-analyze the 
standard.  If the 2nd analysis fails, identify 
and correct the problem. Samples 
analyzed after the last acceptable CCV 
are re-analyzed. 

Sample  Duplicates - 
Laboratory Control Spike 
Duplicate (LCSD) 

One per analytical batch RPD  25% Narrate exceedances.  Investigate the 
cause and perform maintenance as 
required and re-calibrate as needed. 
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ANALYTICAL METHODS 

Section 4.0 

Method:  EPA Method TO-13A PAHs (Full Scan and SIM) 
Eurofins Air Toxics SOP #10   Revision 18  Effective Date:  April 26, 2013 Methods Manual Summary 

Eurofins Air Toxics SOP #74   Revision 10  Effective Date:  January 14, 2013 Methods Manual Summary 

Description:  This method involves drawing a measured volume of air through a filter and sorbent 
cartridge to collect Polychlorinated Biphenyls (PAHs) in the vapor and particulate phases.  The cartridge 
can be PUF/XAD2 or XAD2 only.  While TO-13A describes the use of a high-volume sampling pump, 
which allows for up to 300 cubic meters (m3) of air to be collected over a 24-hour period, the method can 
also be applied to low-volume sample applications suitable for indoor air or soil gas.  The sample media 
is extracted in the laboratory using Soxhlet extraction or pressurized fluid extraction (PFE).  The 
concentrated extracts are analyzed for PAHs using a quadrupole gas chromatograph/mass spectrometer 
(GC/MS) in full scan or SIM mode by TO-13A protocol.  Eurofins Air Toxics performs a modified 
version of this method. The method modifications, standard target analyte list, Limit of Quantitation 
(LOQ), QC criteria, and QC summary can be found in the following tables.    

In relation to the prescribed media, sampling and collection efficiencies for compounds not listed in TO-
13A have not been evaluated.  However, if non-standard compounds are required for a project, the 
laboratory reports these compounds with partial validation.  Validation includes a 3-point calibration with 
the lowest concentration defining the reporting limit, no second source verification is analyzed, and no 
method detection limit study is performed unless previous arrangements have been made.  In addition, 
stability of the non-standard compound during sample storage is not validated.  Full validation may be 
available upon request. 

Required Field QC:  EPA Method TO-13 requires at least one field blank per sampling episode.  Matrix 
spikes are referenced, but not definitively required in the routine QA specifications. 

Table 1. Summary of Method Modifications for TO-13A 

Requirements EPA Method TO-13A Eurofins Air Toxics Modifications 
Extraction Solvent 10% ether in hexane for PUF; 

DCM for XAD sorbent.  Final 
extract in hexane. 

DCM for PUF/XAD cartridge and XAD sorbent.  
Final extract in DCM. 

Glassware Cleaning Muffle furnace is utilized. Solvent cleaning procedure is used. 

Extraction Technique Soxhlet extraction Soxhlet extraction or pressurized fluid extraction 
(PFE) 

Reporting List 19 PAHs See Table 2 

Calibration range 0.1–2.5 µg/mL in hexane 1.0–160 µg/mL in methylene chloride for standard 
(quad) or 0.1–40 µg/mL for SIM 

Method Blank < MDL < Reporting Limit 
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Table 2. Modified Method TO-13A Analyte List and Reporting Limits 

Analyte 

SIM 
RL 
(µg) 

RL  
(µg) 

Minimum 
ICAL 
RRF 

ICAL 
(%RSD) 

ICV 
(%R) 

CCV 
(%R) 

Precision 
(%RPD) 

2-Chloronaphthalene* 0.1 1.0 NA ≤ 30 ± 30 ± 30 ≤ 25% 

2-Methylnaphthalene* 0.1 1.0 NA ≤ 30 ± 30 ± 30 ≤ 25% 

Acenaphthylene 0.1 1.0 1.3 ≤ 30 ± 30 ± 30 ≤ 25% 

Acenaphthene 0.1 1.0 0.8 ≤ 30 ± 30 ± 30 ≤ 25% 

Anthracene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(a)anthracene 0.1 1.0 0.8 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(e)pyrene* 0.1 1.0 NA ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(a)pyrene  0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(b)fluoranthene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(g,h,i)perylene 0.1 1.0 0.5 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(k)fluoranthene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Chrysene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Dibenz(a,h)anthracene 0.1 1.0 0.4 ≤ 30 ± 30 ± 30 ≤ 25% 

Fluoranthene 0.1 1.0 0.6 ≤ 30 ± 30 ± 30 ≤ 25% 

Fluorene 0.1 1.0 0.9 ≤ 30 ± 30 ± 30 ≤ 25% 

Indeno(1,2,3-c,d)pyrene 0.1 1.0 0.5 ≤ 30 ± 30 ± 30 ≤ 25% 

Naphthalene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Phenanthrene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Pyrene 0.1 1.0 0.6 ≤ 30 ± 30 ± 30 ≤ 25% 

* Not included in the TO-13A method. 

 The following two compounds can be analyzed upon client request: 

Analyte 

SIM 
RL 
(µg) 

RL  
(µg) 

Minimum 
ICAL 
RRF 

ICAL 
(%RSD) 

ICV 
(%R) 

CCV 
(%R) 

Precision 
(%RPD) 

Perylene N/A 1.0 0.5 ≤ 30 ± 30 ± 30 ≤ 25% 

Coronene N/A 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 
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Table 3.  Surrogates  Table 4.  Internal Standards 

Field Surrogates 
Accuracy 

  (%R)  Analyte 
Accuracy 

(%R) 

Fluoranthene-d10  50 – 150  Acenaphthene-d10 -50 to +100 

Benzo(a)pyrene-d12  50 – 150  Chrysene-d12 -50 to +100 

   1,4-Dichlorobenzene-d4 -50 to +100 

Extraction Surrogates 
Accuracy  

(%R)* 
 Naphthalene-d8 -50 to +100 

Fluorene-d10 60 – 120  Perylene-d12 -50 to +100 

Pyrene-d10 60 – 120  Phenanthrene-d10 -50 to +100 

Table 5.  Extracted Laboratory Control Samples for TO-13A (PAHs) in Full Scan and SIM 
Analyte (%R)* 

Naphthalene 60 – 120 

Acenapthylene 60 – 120 

Acenaphthene 60 – 120 

Fluorene 60 – 120 

Phenanthrene 60 – 120 

Anthracene 60 – 120 

Fluoranthene 60 – 120 

Pyrene 60 – 120 

Benzo(a)anthracene 60 – 120 

Chrysene 60 – 120 

Benzo(b)fluoranthene 60 – 120 

Benzo(k)fluoranthene 60 – 120 

Benzo(a)pyrene 60 – 120 

Indeno(1,2,3-cd)pyrene 60 – 120 

Dibenzo(a,h)anthracene 60 – 120 

Benzo(g,h,i)perylene 60 – 120 

2-Methylnaphthalene 60 - 120 

2-Chloronaphthalene 60 – 120 

*The LCS and Surrogate limits are derived from Compendium Method TO-13A, Sections 13.3.7.4 and 13.4.6.3 (January 
1999).  These limits only apply to samples that are extracted by Eurofins Air Toxics.  When sample extracts are sent to the 
lab for analysis only, limits of 50-150 % are applied. 
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Table 6.  Summary of Calibration and QC Procedures for EPA Method TO-13A 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Tuning Criteria Prior to calibration and at 
start of every 12 hours 

TO-13A tuning criteria Correct problem then repeat tune. 

Initial 5-Point 
Calibration  

Prior to sample analysis ICAL criteria in Table 2 Correct problem then repeat initial 
calibration. 

ICAL ICV All analytes: Once per 
initial calibration 

All target compound 
recoveries must be 
between 70 – 130% 

Determine the source of discrepancy 
between standards.  Re-calibrate if 
needed. 

Continuing 
Calibration 
Verification 
(CCV) 

At the start of every clock 
immediately after the 
DFTPP tune check 

PAHs list: Meet Table 2 
Min. RRF requirement; 
%D  30% 

 

Investigate and correct the problem, up 
to and including re-calibration if 
necessary. High bias associated with 
non-detects in samples will not result in 
re-analysis. 

Internal Standards 
(IS) 

Injected into each 
standard, blank, and 
sample extract prior to 
analysis 

For CCV: Area count 
within 50% to 200% of the 
midpoint of ICAL. 

For blanks, samples, and 
non-CCV QC checks:  
retention times within ± 
0.33 minutes (20 seconds) 
and area counts within 
50% to 200% of the CCV. 

For CCVs:  Investigate and correct the 
problem before proceeding with sample 
analysis.   

For blanks:  Inspect the system and re-
analyze the blank.  

For samples and non-CCV QC:  
Unless there is obvious matrix effect, re-
analyze the samples and dilute the 
sample until the ISs meet the criteria; 
narrate the data to indicate interference.  

Surrogates Field Surrogates:  Blank 
cartridges prior to 
transport to field for 
sampling and lab QC prior 
to extraction. 

Extraction Surrogates:  All 
samples and lab QC prior 
to extraction. 

See Table 3. A new aliquot of the extract is analyzed.  
If Surrogate recoveries are out-of-
control a second time, data is flagged 
and narrated.  Re-analysis is not 
necessary for obvious matrix effects 
(data is flagged for out-of-control 
surrogate recoveries). Air samples 
cannot be re-extracted. 

Extracted 
Laboratory 
Control Samples 
(LCS) 

With each set of up to 20 
extracted samples 

See LCS criteria in Table 
5. 

Re-aliquot and re-analyze the extract.  If 
within limits, report the re-analysis.  
Otherwise, narrate.   
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Laboratory Blank With each set of up to 20 
extracted samples 

Results less than 
laboratory reporting limit 
(Table 2).  

Re-aliquot and re-analyze the extract.  If 
less than reporting limit, report the re-
analysis.  Otherwise, narrate and flag the 
data. 

Solvent Blank When samples that are 
extracted together are 
analyzed on different 
analytical shifts 

All target compounds 
below the reporting limit 
(Table 2). 

Re-aliquot and re-analyze the solvent.  If 
less than reporting limit, report the re-
analysis.  Identify the source of 
contamination, and perform 
maintenance as needed.  If maintenance 
required, restart the analytical clock.  

Laboratory 
Duplicates – 
Laboratory 
Control Spike 
Duplicates 

One per analytical batch RPD  25% Re-analyze duplicate.  Investigate the 
cause, perform maintenance as required, 
and re-calibrate as needed.  
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ANALYTICAL METHODS 

Section 5.0 

Method:  Modified EPA Method TO-11A Aldehydes/Ketones 
Eurofins Air Toxics SOP #11  Revision 17    Effective Date: March 4, 2014  Methods Manual Summary 

Description:  This method involves high-pressure liquid chromatography (HPLC) analysis of aldehydes 
and ketones in ambient air samples.  The sampling media is a 2,4-Dinitrophenylhydrazine (DNPH)-coated 
(silica) cartridge.  Aldehydes and ketones are readily converted to a stable hydrazone derivative.  The 
DNPH cartridges are eluted with acetonitrile using gravity-feed technique.  Analysis is performed by 
reverse phase HPLC with UV detection at 360 nm. 
 
Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request.  Unless otherwise directed, Eurofins 
Air Toxics reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification is 
analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  For the extraction process, the non-standard compound recovery is evaluated in the extracted 
laboratory control spike.  In addition, stability of the non-standard compound during sample storage is not 
validated.  Full validation may be available upon request. 
  
Eurofins Air Toxics performs modified versions of this method.  The method modifications, standard 
target analyte list, Limits of Quantitation (LOQs), reporting limits (RLs), Quality Control (QC) criteria, 
and QC summary can be found in the following tables. 
 
Table 1. Summary of Method TO-11A Modifications 

Requirement TO-11A Eurofins Air Toxics Modifications 
Initial Calibration Curve 
(ICAL) 

Multi-point using linear 
regression performed every 6 
months 

Multi-point using average Response 
Factor; re-calibration if daily 
calibration fails, major maintenance, or 
column change. Linear regression is 
performed when requested. Initial 
Calibration (ICAL) is performed at 
least once per year. 

ICAL Criteria R2 for curve ≥ 0.999 %RSD  10% unless linear regression 
is required, with R2 for curve ≥ 0.999 

Blank Subtraction Average blank concentrations 
calculated. Blank value subtracted 
from sample result. 

One Lab Blank is analyzed per batch; 
no automatic blank subtraction 
performed on samples. 

Retention Times Precision of Retention Times  
±7% 

Retention Time window study is 
performed, but RT windows are 
determined by bracketing standards. 
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Table 2.  Method TO-11A Analyte List and QC Criteria (Environmental Field Samples) 

Analyte 
TO-11A 

LOQ/RLa  

(µg) 

ICAL 
(%RSD) 

ISCV 
(%R) 

CCV 
(%R) 

Acetaldehyde 0.10 ≤ 10 ± 15 ± 10 
Acroleinb 0.25d ≤ 10 ± 15 ± 10 
Benzaldehyde 0.25 ≤ 10 ± 15 ± 10 
Crotonaldehyde 0.25 ≤ 10 ± 15 ± 10 
Formaldehyde 0.05 ≤ 10 ± 15 ± 10 
Hexanal 0.25 ≤ 10 ± 15 ± 10 
Isopentanal 0.25 ≤ 10 ± 15 ± 10 
MEK/Butyraldehydesc 0.25 ≤ 10 ± 15 ± 10 
m,p-Tolualdehyde  0.25 ≤ 10 ± 15 ± 10 
o-Tolualdehyde 0.25 ≤ 10 ± 15 ± 10 
Pentanal 0.25 ≤ 10 ± 15 ± 10 
Propanal 0.25 ≤ 10 ± 15 ± 10 
Acetone 0.25 ≤ 10 ± 15 ± 10 
Acetophenone* N/A ≤ 10 ± 15 ± 10 
Isophorone* N/A ≤ 10 ± 15 ± 10 
Heptaldehyde* 0.25 ≤ 10 ± 15 ± 10 
2,5-Dimethylbenzaldehyde* 0.25 ≤ 10 ± 15 ± 10 
a  Noted reporting limits are subject to change based on most current MDL study. 
b Because its derivative is not stable, when the target analyte list includes Acrolein the sample will need to be extracted in 

field. A special order should be placed with the laboratory during the project set-up stage. 
c Methyl Ethyl Ketone and the Butyraldehydes co-elute. 
d  Not recommended. 
* Special compounds upon request only. 
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Table 3. Summary of Calibration and QC Procedures for Method TO-11A 

QC Check Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

5-Point Initial 
Calibration Curve 
(ICAL) 

Analyzed in triplicate 
prior to sample 
analysis 

%RSD ≤ 10 Repeat calibration. 

Instrument LCS With each ICAL %R = 85–115% Check the system and re-analyze 
the standard.  Re-calibrate the 
instrument if the criteria cannot be 
met. 

Continuing 
Calibration 
Verification (CCV) 

Daily prior to sample 
analysis, after a 
maximum of every 10 
injections, and at the 
end of the analytical 
batch 

Within ±10% of the 
expected value 

Check the system and re-analyze 
the standard.  If the criteria cannot 
be met, re-calibrate the instrument. 
If the standard is biased low, re-
analyze all samples since last 
acceptable CCV. If biased high 
and samples are “ND”, re-analysis 
is not required.  “Q”-flag high 
recoveries. 

Instrument (Solvent) 
Blank Analysis 

Following analysis of 
Standards 

Results less than the  
laboratory RL 

Inspect the system and  
re-analyze the blank. 

Laboratory Duplicates 
- Laboratory Control 
Spike Duplicate 

One per analytical 
batch 

RPD  25% Re-analyze the sample a third  
time.  If the limit is exceeded again, 
investigate the cause and bring the 
system back to working order.  If no 
problem is found with the system, 
narrate the data. 
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ANALYTICAL METHODS 

Section 6.0 

Method:  ASTM D5504 – Sulfur Compounds                                               
Eurofins Air Toxics SOP #13  Revision 17 Effective Date: December 27, 2013  Methods Manual Summary 

Description:  This method involves gas chromatograph (GC) analysis of whole air samples for sulfur 
compounds collected in Tedlar bags.  Detection of volatile sulfur compounds is accomplished using a 
Sulfur Chemiluminescence Detector (SCD) following method ASTM D5504.   

Care should be taken to ensure samples to be analyzed for reduced sulfur compounds do not come into 
contact with any metal surfaces.  In addition, because of the reactivity of Hydrogen Sulfide (H2S), and 
mercaptans, samples collected in Tedlar bags should be analyzed within 24 hours of collection.  Samples 
collected in Tedlar bags should also be protected from heat and light. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, the 
laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification is 
analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  In addition, stability of the non-standard compound during sample storage is not validated. Full 
validation may be available upon request. 

The laboratory is not equipped to handle >100 ppmv levels of sulfur compounds.  Please notify the 
laboratory if ppmv levels of sulfur compounds are anticipated. 

Method Modifications: The Quality Control (QC) elements listed in the latest ASTM Method D5504-01 
are suggested, not required.  In general, calibration protocols followed by the laboratory are designed to 
meet standard NELAP and EPA environmental data acceptance criteria.  Several method suggestions of 
note are not included in the laboratory QC procedures unless requested by the client.  The deviations from 
the method recommendations are as follows:  
 
 All field samples are not analyzed in duplicate. 
 Daily spiked field samples are not analyzed.  

 

Additionally, upon special request, Eurofins Air Toxics provides passivated canisters for sulfur collection.  
Air Toxics does not examine passivated canisters for continued sulfur stability as required by the method, 
and previous studies have demonstrated that recoveries of the glass-lined canisters indicate a potential 
loss of inertness which can vary from canister to canister.  Sample analysis results derived from 
passivated canister media are reported with the appropriate narration.  Per the ASTM D5504 method, the 
storage time when using a passivated/lined canister is not to exceed 7 days. 

The standard target analyte list, reporting limits (RL), QC criteria, and QC summary can be found in the 
following tables. 
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Table 1.  ASTM Method D5504 Compound List and QC Limits 

Analyte 
RL 

(ppbv) 

QC Acceptance Criteria 

ICAL 

(% RSD) 

LCS/ CCV* 

(% R) 

Precision  

(% RPD) 

2,5-Dimethylthiophene 4.0  30 70 – 130  25 

2-Ethylthiophene 4.0  30 70 –130  25 

3-Methylthiophene 4.0  30 70 – 130  25 

Carbon Disulfide 5.0  30 70 – 130  25 

Carbonyl Sulfide 4.0  30 70 – 130  25 

Diethyl Disulfide 4.0  30 70 – 130  25 

Diethyl Sulfide 4.0  30 70 – 130  25 

Dimethyl Disulfide 4.0  30 70 – 130  25 

Dimethyl Sulfide 4.0  30 70 – 130  25 

Ethyl Mercaptan 4.0  30 70 – 130  25 

Ethyl Methyl Sulfide 4.0  30 70 – 130  25 

Hydrogen Sulfide 4.0  30 70 – 130  25 

Isobutyl Mercaptan 4.0  30 70 – 130  25 

Isopropyl Mercaptan 4.0  30 70 – 130  25 

Methyl Mercaptan 4.0  30 70 – 130  25 

n-Butyl Mercaptan 4.0  30 70 – 130  25 

n-Propyl Mercaptan 4.0  30 70 – 130  25 

tert-Butyl Mercaptan 4.0  30 70 – 130  25 

Tetrahydrothiophene 4.0  30 70 – 130  25 

Thiophene 4.0  30 70 – 130  25 
*The recovery for all analytes should be 70-130%; end check recoveries are 70-130% with 2 allowed out up to 60-
140%.  The recovery for Hydrogen Sulfide, Carbonyl Sulfide and Carbon Disulfide must be 70-130%.   
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Table 2.  Summary of Calibration and QC Procedures for ASTM Method D 5504 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Initial Calibration 
(ICAL) 

Prior to sample analysis A minimum of 5 points (3 points 
may be accepted to meet sample 
hold times.) 

% RSD  30  

Evaluate system.  Re-prepare and/or 
re-analyze calibration points.   

Second Source 
Verification (LCS) 

With each Initial 
Calibration; with each 
analytical batch. 

70–130% of the expected values 
for all the compounds 

Check the system, re-prepare and/or 
re-analyze standard.  Re-calibrate 
instrument if CCV shows similar 
recoveries.  If recoveries are high 
and no detections are expected, 
sample analysis may proceed.  If 
hold-time is at risk, flagging and 
narration of non-compliant 
compounds may be appropriate. 

Continuing 
Calibration 
Verification  
(CCV) 

Daily prior to sample 
analysis 

%Recovery = 70–130%    Check the system, re-prepare and re-
analyze standard.  Re-calibrate 
instrument if re-analysis shows 
similar recoveries.  If recoveries are 
high and no detections are expected, 
sample analysis may proceed.  If 
hold-time is at risk, flagging and 
narration of non-compliant may be 
appropriate. 

Laboratory Blank  After daily LCS and after 
high level samples and 
mid-check standards as 
needed 

Results less than the laboratory 
reporting limit. 

Inspect the system and re-prepare the 
lab blank bag.  Flag associated 
detections with a “B” flag. 

End Check 

 

At the end of the 
analytical sequence 

Recoveries within 70–130% with 
2 target analytes not exceeding 
60–140%.  

The recovery for Hydrogen 
Sulfide, Carbonyl Sulfur and 
Carbon Disulfide must be 70–
130%.   

Re-analyze the standard to confirm 
loading procedure.  If the 2nd analysis 
fails, identify and correct the 
problem.  If possible re-analyze all 
or a subset samples after the last 
compliant QC check.  If re-analysis 
within hold-time is not possible, flag 
data affected data.  No flags are 
required if recovery is high and no 
associated compounds are detected.   
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Laboratory 
Duplicates – 
LCS/LCSD 

One per analytical batch RPD < 25% Verify that the sample or LCS is 
securely attached to the sample 
introduction line.  If a problem is 
identified, document in the run log 
and re-analyze the duplicate pair.  If 
no loading problem is identified, 
narrate exceedances.  If LCSD is 
analyzed immediately after LCS and 
precision is not met, notify manager 
or technical support team before 
proceeding with sample analysis. 
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ANALYTICAL METHODS 

Section 7.0 

Method:  Modified EPA Methods TO-4A/TO-10A Pesticides and PCBs 
Eurofins Air Toxics SOP #26    Revision 18     Effective Date: December 27, 2013     Methods Manual Summary 

Description:  These methods involve drawing a measured volume of air through a filter and PUF 
cartridge to collect pesticides and Aroclors in the vapor and particulate phases.  EPA Method TO-4A 
describes the use of a high-volume sampling pump which allows for up to 300 cubic meters (m3) of air to 
be collected over a 24-hour period, while the TO-10A method describes a low-volume sample application 
suitable for indoor air.  Filters are not required for TO-10A sample collection.  The sample media is 
extracted in the laboratory using Soxhlet extraction or Pressurized Fluid Extraction (PFE).  The extracts 
are solvent-exchanged to hexane, concentrated to a final volume, and analyzed for chlorinated pesticides 
and PCBs using a gas chromatograph (GC) equipped with a dual Electron Capture Detector (ECD) for 
detection and confirmation.   

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, the 
laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification is 
analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  For the extraction process, the non-standard compound recovery is evaluated in the extracted 
laboratory control spike.  In addition, stability of the non-standard compound during sample storage is not 
validated. Full validation may be available upon request. 

Eurofins Air Toxics performs modified versions of these methods. The method modifications, standard 
target analyte list, reporting limit (RL) Quality Control (QC) criteria, and QC summary can be found in 
the following tables. 

  Table 1.  Summary of Method Modifications for TO-4A/TO-10A 

Requirement EPA Methods TO-4A/TO-10A 
Eurofins Air Toxics 

Modifications 

Extraction Solvent 10% (5% for TO-10A) Diethyl Ether in 
Hexane 

Dichloromethane (DCM) 
exchanging to Hexane during the 
concentration step 

Reagent Blank Set up extraction system without 
filter/PUF; reflux with solvent. 

No Reagent Blank is extracted.  
Reagent lots are certified as 
acceptable prior to use. 

Media certification (TO-10A 
only) 

< 0.01 µg for single peak analytes; < 0.1 
µg for PCBs 

< Reporting Limit for all analytes 

Frequency of Continuing 
Calibration Verification (CCV) 

Every 10 samples Every 20 samples with internal 
standard 

PCB Quantitation Requires a minimum of 5 peaks. Use 4 peaks for quantitation. 
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Field Spike  Requires one PUF cartridge from each 
batch of 20 to be spiked with standard 
and not be used during the sampling 
period.  The spiked PUF plug is placed 
in a sealed container, then extracted 
along with samples.  

A spike is prepared at the time of 
sample extraction only. 

Sampling Efficiency 
Determination 

Prior to implementation of method and 
then periodically determine sampling 
efficiency by spiking PUF and sampling 
ambient air to determine recoveries. 

No sampling efficiencies have 
been determined by the laboratory. 
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Table 2.  Methods TO-4A/TO-10A Reporting and QC Limits 

Analyte RL 
(µg) 

Low Point 
of the 

Curve (µg) 

QC Acceptance Criteria 

ICAL 
(%RSD) 

ICV  
(%R) 

CCV  
(%D) 

LCS  
(%R) 

4,4’-DDD 0.10 0.10  20 ± 15 ± 15 65 – 125 

4,4’-DDE 0.10 0.10  20 ± 15 ± 15 65 – 125 

4,4’-DDT 0.10 0.10  20 ± 15 ± 15 65 – 125 

4,4’-Methoxychlor 1.0 1.0  20 ± 15 ± 15 65 – 125 

Aldrin 0.10 0.10  20 ± 15 ± 15 65 – 125 

alpha-BHC 0.10 0.10  20 ± 15 ± 15 65 – 125 

cis-Chlordane 0.10 0.10  20 ± 15 ± 15 65 – 125 

Aroclor 1016/1242 1.0 1.0  20 ± 15 ± 15 65 – 125 

Aroclor 1221 1.0 NA  20 ± 15 ± 15  

Aroclor 1232 1.0 NA  20 ± 15 ± 15  

Aroclor 1248 1.0 NA  20 ± 15 ± 15  

Aroclor 1254 1.0 NA  20 ± 15 ± 15  

Aroclor 1260 1.0 1.0  20 ± 15 ± 15 65 – 125 

beta-BHC 0.10 0.10  20 ± 15 ± 15 65 – 125 

delta-BHC 0.10 0.10  20 ± 15 ± 15 65 – 125 

Dieldrin 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endosulfan I 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endosulfan II 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endosulfan Sulfate 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endrin 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endrin Aldehyde* 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endrin Ketone 0.10 0.10  20 ± 15 ± 15 65 – 125 

gamma-BHC (Lindane) 0.10 0.10  20 ± 15 ± 15 65 – 125 

trans-Chlordane 0.10 0.10  20 ± 15 ± 15 65 – 125 

Heptachlor 0.10 0.10  20 ± 15 ± 15 65 – 125 

Heptachlor Epoxide 0.10 0.10  20 ± 15 ± 15 65 – 125 

Technical Chlordane 1.0 NA  20 ± 15 ± 15  

Toxaphene 1.0 NA  20 ± 15 ± 15  
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 The noted multi-component compounds use a one-point calibration. 
 Recovery limits are derived from Compendium Method TO-10A January 1999. 
 Recovery limits are for extracted samples only.  Non-extracted samples use limits of 85–115 %R. 
 Not routinely reported but available at client request. 
 
 
   Table 3.  Summary of Calibration and QC Procedures for Methods TO-4A/TO-10A  

QC Check 
Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

5-Point Initial 
Calibration Curve 
(ICAL)* 

Prior to sample 
analysis 

%RSD  20 for each 
compound or average %RSD  

 20. 

Use linear regression per SW-846 or re-
calibrate. 

Independent 
Calibration 
Verification (ICV) 

After each Initial 
Calibration 

Recovery of an individual 
component or the average of all 
the target components for a list 
of 5 or more target components 
within 85–115% recovery.  Not 
to exceed 75–125% for any 
individual compounds. 

Investigate the source of discrepancy, 
including re-preparation and re-analysis 
of standard.  Re-calibrate if needed. 

Breakdown Check 
(Endrin and p,p'-
DDT) 

Daily, prior to 
Initial Curve; CCV 
for pesticide 
analysis only. 

Degradation  15% Perform maintenance.  Repeat breakdown 
check. 

Continuing 
Calibration 
Verification (CCV) 

Daily, prior to 
sample analysis, 
every 20 samples, 
and at the end of 
the analysis 
sequence, at a 
minimum of every 
24 hours. 

Recovery of an individual 
component or the average of all 
the pesticide target components 
for a list of 5 or more target 
components, within 15% of the 
expected values.  Not to exceed 
75–125% for any individual 
compounds. 

Analyze new ICAL and/or prepare fresh 
standards.  If the standard analyzed is 
recovering high and associated samples 
are ND, "Q" flag the high recoveries.  If 
the standard analyzed is recovering  
low, re-analyze all samples. 

Laboratory Control 
Spike (LCS) for 
compounds noted 
in Table 2. 

Extracted with 
each set of up to 
20 samples 

As mentioned in Table 2 Analyze another aliquot.  If it still fails, 
"Q" flag the compounds that are outside 
the control limits. 

Mirex is not included in the standard pesticides list but can be performed upon request. 

*Internal studies have shown poor recoveries of Endrin Aldehyde from PUF cartridge. In-house generated 
control limits are used to evaluate recovery of this compound.  

 
Surrogates 

Analyte %R      

2,4,5,6-Tetrachloro-m-xylene (TCMX) 60 – 120       

Decachlorobiphenyl (DCB) 60 – 120      
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Surrogates All samples, QC, 
and blanks prior to 
extraction 

As mentioned in Table 2 Analyze another aliquot. If it still fails, 
"Q" flag the compounds outside the 
control limits. 

Internal Standard With all analyses CCV 50–200% compared to 
midpoint of ICAL; samples 
50–200% compared to first 
CCV of the daily analytical 
batch. 

Analyze another aliquot. If a CCV fails, 
correct problem before proceeding.  If a 
sample fails, analyze a second time.  If it 
still fails, dilute the sample until IS meets 
the criteria.  Narrate the matrix 
interference. 

Laboratory Blanks With each set of up 
to 20 samples 
extracted 

Results less than the 
Laboratory reporting limit. 

Analyze another aliquot.  If it still fails, 
"B" flag the compounds that do not meet 
the acceptance criteria. 

Laboratory 
Duplicates 

Laboratory Control 
Spike Duplicate 

One per analytical 
batch 

RPD  25% Narrate exceedances.  Investigate the 
cause and perform maintenance as 
required and re-calibrate as needed. 

Second-Column 
Confirmation 

100% for all 
positive results, for 
both pesticide and 
PCB analyses 

Same as for initial or primary 
column analysis 

Same as for initial or primary column 
analysis 

   * A single-point calibration is performed for Technical Chlordane, Toxaphene, and certain Aroclors. 
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ANALYTICAL METHODS 

Section 8.0 

Method:  EPA Method TO-12 (Non-methane Organic Compounds) 
Eurofins Air Toxics SOP #36    Revision 16    Effective Date: April 03, 2013     Methods Manual Summary 

Description:  This method involves gas chromatograph analysis of whole air samples collected in 
SummaTM canisters or Tedlar bags.  Samples are analyzed for Non-Methane Organic Compounds 
(NMOC) using EPA Method TO-12 protocols.  After concentration on a sorbent bed, samples are 
analyzed using a Flame Ionization Detector (FID).  This method is used when speciation is not required. 

NMOC concentrations are quantified using the response factor of heptane.  As required by the project, 
NMOC results referenced to heptane can be converted to units of ppmC (parts per million of Carbon).  
Additionally, hydrocarbon ranges can be provided based on the elution time of the normal alkanes on the 
GC column.   

Eurofins Air Toxics performs a modified version for each of these methods. The method modifications, 
standard target analyte list, RL, QC criteria, and QC summary can be found in the following tables. 

Table 1. Summary of Method Modifications for TO-12 

Requirement EPA Method TO-12 Eurofins Air Toxics Modifications 

Reporting Limit 0.02 ppmC 0.010 ppmv 

Initial Calibration 
Five levels: Each level three 
runs with %RSD < 3%; linearity 
criterion not specified 

Minimum of three single levels; 
%RSD  30%. 

Sample Analysis Frequency 
Duplicate analysis with 
RPD<5%; report average results 
of two analyses. 

Single analysis.  Duplicate 10% of 
samples with RPD  25% for 
detections > 5X the RL. 

Column* GC column not used. GC column used for analysis. 

Sample concentration Cyrogenic concentration Multibed sorbent concentration 

* The column modification implemented for sample analysis allows for additional characterization based on carbon 
ranges. 

Table 2.  Method Compound List and QC Limits 

Analyte RL  
(ppmv) 

Acceptance Criteria 

ICAL  
(%RSD) 

LCS/CCV 
(%R) 

Precision 
(%RPD)  

Total NMOC ref. to Heptane 0.010  30 75-125%  25 
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Table 3. Summary of Calibration and QC Procedures for TO-12 (NMOC) 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Initial Calibration 
Curve (ICAL) 

Prior to sample 
analysis and/or 
annually 

% RSD ≤ 30 Repeat the calibration. 

Laboratory 
Control Sample 
(LCS) 

With each initial 
calibration and 
analytical batch 

75–125% of the 
expected value 

Check the system and re-analyze the standard.  
Re-calibrate the instrument if the criteria cannot 
be met. 

Continuing 
Calibration 
Verification 
(CCV) 

Daily prior to sample 
analysis and after 
every 20 samples or at 
the end of the 
analytical sequence 

% Difference ± 25 of 
expected value 

Check the system and re-analyze the standard.  
Re-calibrate the instrument if the criteria cannot 
be met.  Re-analyze all samples since the last 
acceptable CCV. 

Laboratory Blank In between analysis of 
standards and project 
samples 

Results less than 
laboratory reporting 
limit 

Repeat the Laboratory Blank.  If the re-analysis 
of the Lab Blank contains above but at less than 
5X the reporting limit, sample analysis may 
proceed and the associated sample results will be 
reported with a B flag. 

Laboratory 
Duplicates/ 
Laboratory 
Control Spike 
Duplicate 
(LCSD) 

One per analytical 
batch 

RPD ≤ 25% Narrate exceedances.  Investigate the cause and 
perform maintenance as required and re-calibrate 
as needed. 
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ANALYTICAL METHODS 

Section 9.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds by SIM 
Eurofins Air Toxics SOP #38   Revision 17 Effective Date: December 27, 2013 Methods Manual Summary 

Description:  This method involves Selective Ion Monitoring (SIM) gas chromatograph/mass 
spectrometer (GC/MS) analysis of whole air samples collected in evacuated stainless steel canisters. 
Samples are analyzed for volatile organic compounds (VOCs) using EPA Method TO-14A/TO-15 
protocols.  An aliquot of the sample is withdrawn from the canister through a mass flow controller and 
concentrated onto a hydrophobic drying system that removes water from the sample stream.  The sample 
is then focused onto a cryogenic-cooled column prior to analysis by GC/MS in the SIM mode.   

Mass spectrometer detectors can be set to acquire both SIM and full scan data simultaneously. This 
generates two separate data files in the analytical software. One file contains full scan data and the other 
contains SIM data for selected compounds. The results for each sample in a report will be from two 
separate data files originating from the same analytical run. The two data files have the same base file 
name and are differentiated with a "sim" extension on the SIM data file. 

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 
data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 
typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 
SIM. 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 
TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 

matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 
vapor matrices 

TO-14A/TO-15 (Low-level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request.  If full validation of the required 
compound(s) is not available, the laboratory will present Quality Control (QC) options to the client based 
on the project objectives. 

Please note that Methods TO-14A and TO-15 were validated for specially treated canisters.  As such, the 
use of Tedlar bags for sample collection is outside the scope of the method and not recommended for 
ambient or indoor air samples.  It is the responsibility of the data user to determine the usability of TO-
14A and TO-15 results generated from Tedlar bags.  

All samples submitted for TO-15 SIM are screened prior to analysis.  If samples contain high 
concentrations of target and/or non-target VOCs, samples may be analyzed by an alternative TO-15 
method (i.e. Standard or 5&20) with a higher dynamic calibration range. 
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Eurofins Air Toxics performs a modified version of TO-15 SIM as detailed in Table 1. Additionally, 
since Eurofins Air Toxics applies TO-15 methodology to all Summa™ canisters regardless of whether 
TO-14A or TO-15 is specified by the project, Eurofins Air Toxics performs a modified version of method 
TO-14A as described in Table 2.  The default SIM target list, reporting limits (RL), QC criteria and QC 
summary may be found in tables 3 and 4. 

Table 1. Summary of TO-15 SIM Method Modifications 

Requirement TO-15 Eurofins Air Toxics Modifications 

Blank and standards Zero Air Nitrogen 

Table 2.   Summary of TO-14A SIM Method Modifications 

Requirement TO-14A Eurofins Air Toxics Modifications 

Sample Drying 
System 

Nafion Dryer Multibed hydrophobic sorbent 

ICAL %RSD 
acceptance criteria 

≤ 30% RSD for 
listed 39 VOCs 

Follow TO-15 requirements of ≤ 30%RSD with 2 of standard compound 
list allowed out to ≤ 40%RSD 

Blank and standards Zero air Nitrogen 

BFB ion abundance 
criteria 

Ion abundance 
criteria listed in 
Table 4 of TO-
14A 

Follow abundance criteria listed in TO-15. 

BFB absolute 
abundance criteria 

Within 10% when 
comparing to the 
previous daily 
BFB 

CCV internal standard area counts are compared to ICAL; corrective 
action when recovery is less than 60% 
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Table 3 is the list of Standard compounds, reporting limits and QC acceptance criteria.  Each project may 
be customized as needed.  Additional compounds and different reporting limits may be obtainable and/or 
achieved upon request. 

Table 3. Method TO-14A/TO-15 Standard Analyte List (SIM) and QC Limits 

Analyte 
RL/LOQ  

(ppbv)  

QC Acceptance Criteria   

ICAL 
(%RSD) 

CCV (%R) ICV/LCS 
(%R) 

Precision 
Limits 

(Max. RPD) 

Dichlorodifluoromethane (Fr12) 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane 0.050 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride 0.010 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 0.050 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 0.010 ≤ 30% 70 – 130 70 – 130 ± 25 

Trans-1,2-Dichloroethene 0.100 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl tert-Butyl Ether 0.100 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,1-Trichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride 0.020 ≤ 40% 60 - 140 60 - 140 ± 25 

Benzene 0.050 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethyl Benzene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene 0.040 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2,2-Tetrachloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Naphthalene 0.050 ≤ 40% 60 – 140 60 – 140 ± 25 UNCONTROLL
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Table 4.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 by SIM 

QC Check 
Minimum 
Frequency Acceptance Criteria Corrective Action 

Tuning Criteria Every 24 hours TO-15 Ion Abundance criteria Correct problem then repeat tune. 
Multi-point 
Calibration  
(Minimum of 5 
points) 

Prior to sample 
analysis 

≤ 30% for standard compounds 
with 2 compounds allowed out to 
≤ 40% RSD 

Correct problem then repeat Initial 
Calibration Curve. 

Initial Calibration 
Verification and 
Laboratory Control  
Spike (ICV and 
LCS) 

After each initial 
calibration curve, 
and daily prior to 
sample analysis 

Recoveries for 85% of standard 
compounds must be 70–130%  
(≤ 40% for Methyl tert-Butyl Ether 
and trans-1,2-Dichloroethene).  No 
recovery may be ≤ 50%. 

If specified by the client, in-house 
generated control limits may be 
used. 

Check the system and re-analyze the 
standard.  Re-prepare the standard if 
necessary to determine the source of 
error.  Re-calibrate the instrument if the 
primary standard is found to be in error.  

Initial Calibration 
Verification and 
Laboratory Control  
Spike (ICV and 
LCS) for Non-
Standard 
Compounds 

Per client request 
or specific project 
requirements only 

Recoveries of compounds must be 
60–140%.  No recovery may be 
 ≤ 50%. 

 

Check the system and re-analyze the 
standard.  Re-prepare the standard if 
necessary to determine the source of 
error.  Re-calibrate the instrument if the 
primary standard is found to be in error. 

Continuing 
Calibration 
Verification (CCV) 

  

At the start of 
each day after the 
BFB tune check 

70–130% 

 

Compounds exceeding this criterion and 
associated data will be flagged and 
narrated with the exception of high bias 
associated with non-detects. 

If more than two compounds from the 
standard list recover outside of 70–
130%, corrective action will be taken.  If 
any compound exceeds 60–140%, 
samples are not analyzed unless data 
meets project needs. Check the system 
and re-analyze the standard.  Re-prepare 
the standard if necessary.  Re-calibrate 
the instrument if the criteria cannot be 
met. 

Continuing 
Calibration 
Verification (CCV) 
for Non-Standard 
Compounds 

Per client request 
or specific project 
requirements only 

Recoveries of compounds must be 
60–140%.  No recovery may be  
≤ 50%. 

 

Check the system and re-analyze the 
standard.  Re-prepare the standard if 
necessary to determine the source of 
error.  Re-calibrate the instrument if the 
primary standard is found to be in error. UNCONTROLL
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Laboratory Blank After analysis of 
standards and 
prior to sample 
analysis, or when 
contamination is 
present. 

Results less than the laboratory 
reporting limit (Table 4) or project 
required reporting limit. 

Inspect the system and re-analyze the 
blank.  “B” flag data for common 
contaminants. 

Internal Standard 
(IS) 

As each standard, 
blank, and sample 
is being loaded 

Retention time (RT) for blanks and 
samples must be within ±0.33 min 
of the RT in the CCV and within 
±40% of the area counts of the 
daily CCV internal standards. 

For blanks:  Inspect the system and re-
analyze the blank. 

For samples:  Re-analyze the sample. If 
the ISs are within limits in the re-
analysis, report the second analysis.  If 
ISs are out-of-limits a second time, 
dilute the sample until ISs are within 
acceptance limits and narrate.  

Surrogates As each standard, 
blank, and sample 
is being loaded 

70–130% 

If specified by the client, in-house 
generated control limits may be 
used. 

For blanks:  Inspect the system and re-
analyze the blank. 

For samples:  Re-analyze the sample 
unless obvious matrix interference is 
documented.  If the %Rs are within 
limits in the re-analysis, report the 
second analysis.  If %Rs are out-of-
limits a second time, report data from 
first analysis and narrate. 

Laboratory 
Duplicates  - 
Laboratory Control 
Spike Duplicate 
(LCSD) 

One per analytical 
batch 

RPD  25% Narrate exceedances.  If more than 5% 
of compound list outside criteria or if 
compound is > 40%RPD, investigate the 
cause and perform maintenance as 
required.  If instrument maintenance is 
required, calibrate as needed. 
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Section 10.0 

Method:  EPA Methods TO-3 and TO-14A (BTEX/TPH) 
Eurofins Air Toxics SOP #43     Revision 20     Effective Date: April 02, 2013     Methods Manual Summary 

Description:  This method involves GC analysis of whole air samples collected in Summa canisters or 
Tedlar bags.  Samples are analyzed for Benzene, Toluene, Ethylbenzene, Xylenes, (BTEX) and Total 
Petroleum Hydrocarbons (TPH).  Either modified EPA Method TO-3 or Method TO-14A or can be used 
to reference laboratory protocols.  BTEX is measured using a Photo Ionization Detector (PID), and TPH 
is measured using a Flame Ionization Detector (FID). Depending on the client’s request, TPH is analyzed 
and referenced to either gasoline or jet fuel. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, the 
laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification is 
analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  In addition, stability of the non-standard compound during sample storage is not validated. Full 
validation may be available upon request. 

Eurofins Air Toxics performs a modified version for these methods. The method modifications, standard 
target analyte list, reporting limit (RL), QC criteria, and QC summary can be found in the following 
tables. 

Table 1. Summary of Method Modifications for TO-14A 

Requirement EPA Method TO-14A Eurofins Air Toxics Modifications 
Sample Drying System*  Nafion Dryer Multi-bed sorbent 

Sample collection containers Specially treated stainless steel 
canisters 

Method TO-14A is validated for samples 
collected in specially treated canisters.   
As such, the use of Tedlar bags for 
sample collection is outside the scope of 
the method and not recommended for 
ambient or indoor air samples.   
Associated results are considered 
qualified. 

* The pre-concentrator modification implemented for sample analysis allows for superior performance over the 
water management and concentration procedures outlined in Method TO-14A.  This multi-bed sorbent approach 
used in EPA Method TO-15 allows for the inclusion of polar compounds such as MTBE, and demonstrates superior 
performance by minimizing carryover issues that can be problematic using the Nafion dryer scenario described in 
Method TO-14A. UNCONTROLL
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  Table 2. Summary of Method Modifications for TO-3 

Requirement EPA Method TO-3 Eurofins Air Toxics Modifications 

Sample Collection In-line field method Collection of sample in specially 
treated canisters or alternative 
containers for transport to and analysis 
by an off-site laboratory. 

Preparation of Standards Levels achieved through dilution 
of gas mixture 

Levels achieved through loading 
various volumes of the gas mixture. 

Initial Calibration Calculation 4-point calibration using a linear 
regression model 

5-point calibration using average 
Response Factor 

Initial Calibration Frequency Weekly When daily calibration standard 
recovery is outside 75–125%, or upon 
significant changes to the procedure or 
instrumentation. 

Daily Calibration Standard 
Frequency 

Prior to sample analysis and every 
4-6 hrs 

Prior to sample analysis 

Minimum Detection Limit 
(MDL) 

Calculated using the equation DL 
= A+3.3S, where A is intercept of 
calibration line and S is the 
standard deviation of at least 3 
reps of low level standard. 

40 CFR Part  136, App.  B 

Sample pre-concentration and 
moisture management 

Cyrogenic pre-concentrator with a 
Nafion dryer 

Multi-bed sorbent system 

  Table 3.  Method Compound List and QC Limits 

Analyte RL 
(ppmv) 

Acceptance Criteria 

ICAL 
(%RSD) 

LCS/CCV 
(%R) 

Precision 
(%RPD)  

Benzene 0.001  30 ± 25  25 

Toluene 0.001  30 ± 25  25 

Ethyl Benzene 0.001  30 ± 25  25 

m,p-Xylenes 0.001  30 ± 25  25 

o-Xylene 0.001  30 ± 25  25 

MTBE 0.001  30 ± 25  25 

TPH (Gasoline Range) MW = 100 0.025  30 ± 25  25 

TPH (JP-4 Range) MW = 156 0.025  30 ± 25  25 
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Table 4. Surrogate QC Limits 

Surrogate PID Accuracy (%R) FID Accuracy (%R) 

Fluorobenzene 75–125% 75–150% 
 

Table 5. Summary of Calibration and QC Procedures for TO-3/TO-14A (BTEX & TPH) 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

5-Point Initial 
Calibration 
(ICAL) 

Prior to sample 
analysis and annually  

%RSD  30 Correct problem, then repeat the calibration. 

Initial 
Calibration 
Verification and 
Laboratory 
Control Sample 
(ICV/LCS) 

With each initial 
calibration, and with 
each analytical batch. 

±25% of the expected 
value 

Check the system and re-analyze the 
standard.  Re-prepare the standard or re-
calibrate the instrument if the criteria cannot 
be met. 

Continuing 
Calibration 
Verification 
(CCV) 

Daily prior to sample 
analysis and can be 
used as an End Check 

±25% of the expected 
value 

For initial CCV: Check the system and re-
analyze the standard.  Re-calibrate the 
instrument if the criteria cannot be met.  For 
Mid- and End Checks: Check system and 
re-analyze the standard.  If the second 
analysis fails, identify and correct the 
problem, then re-analyze all samples since 
the last acceptable CCV. 

Laboratory Blank  In between analysis of 
standards and project 
samples 

Results less than the 
laboratory Reporting 
Limit 

Inspect the system and re-analyze the 
Laboratory Blank.  

Surrogate As each standard, 
blank, and sample is 
being loaded 

75–125% recovery on 
the PID; 75–150% on 
the FID 

Low surrogate recovery results in re-analysis 
(at a higher dilution if high levels of moisture 
are present).  If recovery is out and still low, 
report the analysis with the better recovery 
and flag.  Because of TPH interference, high 
surrogate recoveries do not result in re-
analysis.  Data is flagged to note high 
recovery. 

Laboratory 
Duplicate - 
Laboratory 
Control Spike 
Duplicate 
(LCSD) 

One per analytical 
batch 

RPD  25% Narrate exceedances.  Investigate the cause, 
perform maintenance as required, and re-
calibrate as needed. 
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ANALYTICAL METHODS 

Section 11.0 

Method:  ASTM D1945 – Fixed Gases  & C1-C6 
Eurofins Air Toxics SOP #54  Revision 18 Effective Date: December 27, 2013   Methods Manual Summary 

Description:  This method involves gas chromatograph (GC) analysis of soil gas, landfill gas, ambient 
air, or stack gas collected in SummaTM canisters, Tedlar bags, or any vessel that has been demonstrated to 
be clean and leak free. Samples are analyzed for Methane and fixed gases and can be used to speciate 
individual light hydrocarbons up to C6. This method is also used to provide an estimation of the heating 
value of the gas by method ASTM D3588.  Because the sample is withdrawn from the vessel by positive 
pressure, rigid containers are first filled to positive pressure using UHP Helium or Nitrogen.  Samples are 
then analyzed using a GC equipped with a Flame Ionization Detector (FID) and a Thermal Conductivity 
Detector (TCD). 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, the 
laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 
calibration with the lowest concentration defining the reporting limit (RL), no second source verification 
is analyzed, and no method detection limit study is performed unless previous arrangements have been 
made.  In addition, stability of the non-standard compounds during sample storage is not validated. Full 
validation may be available upon request. 

Since the protocols in the ASTM D1945 standard were designed for the analysis of natural gas, the 
laboratory has made modifications in order to apply the method to environmental samples covering a 
wide concentration range and to implement standard NELAP and EPA calibration criteria.  The method 
modifications, standard target analyte list, RL, Quality Control (QC) criteria, and QC summary can be 
found in the following tables. 
 
Table 1.  Summary of Method Modifications for ASTM D1945 

Requirement ASTM D1945 Eurofins Air Toxics Modifications 

Sample Injection Volume 0.50 mL to achieve Methane 
linearity. 

1.0 mL 

Reference Standard Concentration should not be < half 
of nor differ by more than 2X the 
concentration of the sample. Run 2 
consecutive checks; must agree 
within 1%.   

A minimum 3-point linear calibration.  The 
acceptance criterion is RSD  15%. All target 
analytes must be within the linear range of 
calibration (with the exception of O2, N2, and 
C6+ hydrocarbons). 

Sample Analysis Equilibrate samples to 20-50  F 
above source temperature at field 
sampling. 

No heating of samples is performed. 

Sample Calculation Response factor is calculated using 
peak height for C5 and lighter 
compounds. 

Peak areas are used for all target analytes to 
quantitate concentrations. UNCONTROLL
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Normalization Sum of original values should not 
differ from 100.0% by more than 
1.0%. 

Sum of original values may range between 85–
115%; normalization of data not performed 
unless client requested. 

 

Table 2.  ASTM Method D1945 Compound List and QC Limits 

Analyte 
Reporting  

 Limit  
 (%) 

QC Acceptance Criteria 

ICAL 
 (%RSD) 

CCV/LCS/ICV 
(%R) 

Precision* 
(%RPD) 

Carbon Dioxide 0.01 ≤ 15% ± 15% ≤ 25% 

Carbon Monoxide 0.01 ≤ 15% ± 15% ≤ 25% 

Ethene 0.001 ≤ 15% ± 15% ≤ 25% 

Ethane 0.001 ≤ 15% ± 15% ≤ 25% 

Acetylene 0.001 ≤ 15% ± 15% ≤ 25% 

Isobutane 0.001 ≤ 15% ± 15% ≤ 25% 

Isopentane 0.001 ≤ 15% ± 15% ≤ 25% 

Methane 0.0001 ≤ 15% ± 15% ≤ 25% 

n-Butane 0.001 ≤ 15% ± 15% ≤ 25% 

Neopentane 0.001 ≤ 15% ± 15% ≤ 25% 

n-Pentane 0.001 ≤ 15% ± 15% ≤ 25% 

Nitrogen** 0.10 ≤ 15% ± 15% ≤ 25% 

NMOC (C6+) 0.01 ≤ 15% ± 15% ≤ 25% 

Oxygen 0.10 ≤ 15% ± 15% ≤ 25% 

Propane 0.001 ≤ 15% ± 15% ≤ 25% 

Hydrogen*** 0.01 ≤ 15% ± 15% ≤ 25% 

Helium**** 0.05 ≤ 15% ± 15% ≤ 25% 
* For detections at > 5X the Reporting Limit.  
**For canisters that have been pressurized with Nitrogen, the amount of Nitrogen in the sample is determined by 
subtraction. 
***For canisters that have been pressurized with Helium, the Reporting Limit is 1.0%.  
****Included by special request only. 
 
Note:   Results are reported in units of mol %.  If required to report volume % or ppmV, a 

compressibility factor of 1 for all gases will be assumed.  As a result, mol % is assumed to be 
equivalent to volume %.  This assumption may result in a bias for highly compressible gases at 
high concentrations and pressures. 
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Table 3.  Summary of Calibration and QC Procedures for Mod. ASTM Method D1945 

QC Check Minimum Frequency Acceptance Criteria Corrective  Action 

Initial Calibration 
(ICAL) 

Prior to sample 
analysis and annually 

< 15% RSD Correct problem, then repeat Initial 
Calibration. 

Initial Calibration 
Verification and 
Laboratory Control 
Spike (ICV and LCS) 

After each Initial 
Calibration and once 
per analytical batch. 

85–115%  Recovery 

If specified by the client, 
in-house generated 
control limits may be 
used. 

Check the system and re-analyze the 
standard.  Re-prepare the standard if 
necessary.  If the primary standard is 
found to be in error, re-prepare the 
primary and calibrate the instrument. 

Continuing Calibration 
Verification (CCV) 

 

Daily prior to sample 
analysis, and can be 
used as an End Check.  

 

± 15% Difference 

Check the system and re-analyze the 
standard.  Re-prepare the standard if 
necessary.  Re-calibrate the instrument 
if the criteria cannot be met. If the 
closing CCV fails, the system is 
checked and the standard is re-
analyzed. Re-prepare the standard if 
necessary.  If the second analysis fails, 
identify and correct the problem, then 
re-analyze all samples since the last 
acceptable CCV.  

Laboratory Blank After analysis of 
standards and prior to 
sample analysis, or 
when contamination is 
present. 

Results less than the 
laboratory Reporting 
Limit 

Inspect the system and re-analyze the 
Laboratory Blank. 

Laboratory Duplicates- 
Laboratory Control 
Spike Duplicate 
(LCSD) 

One per analytical 
batch 

RPD  25% Narrate exceedances.  Investigate the 
cause and perform maintenance as 
required and re-calibrate as needed. 
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ANALYTICAL METHODS 

Section 12.0 

Method:  PM10/TSP – Particulate Matter 
Eurofins Air Toxics SOP #66 Revision 13   Effective Date: December 30, 2013     Methods Manual Summary 

Description:  This method involves equilibrating quartz filters in a conditioning environment of a 
specified temperature and humidity range and weighing the filters before and after field sampling.  
Samples are analyzed for method PM10 using 40 CFR Part 50 Appendix J or for Total Suspended 
Particulate (TSP) using 40 CFR Part 50 Appendix B.  An analytical balance with 0.1 mg resolution is 
used to measure the filter weights.  The corresponding change in mass represents the TSP or PM10 result, 
expressed in µg or µg/m3.  The reporting limit is typically 1000 µg. Sampling volumes are required to 
calculate results in units of µg/m3. 
 
Table 1.     Conditioning Environment Criteria for Methods PM10 and TSP  

Method 

Conditioning Environment 
Temperature 

(˚F) 

Conditioning Environment Relative 
Humidity 

(%) 
PM10 59 F – 86 F  5 F 20% – 45%  5% 

TSP 59 F – 86 F  5 F  50%  5% 

 

 Table 2.     Summary of Calibration and QC Procedures for Methods PM10 and TSP 

QC Check 
Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Calibration Calibration checks of 3.00 
grams (g) and 5.00 g are 
weighed to bracket the 
expected filter weight of 
~4.5 g prior to sample 
analysis and at the end of 
the analytical batch. 

Accuracy limits of 3.00 g weight: 
2.997 g – 3.003 g 

Accuracy limits of 5.00 g weight: 
4.995 g - 5.005 g 

Correct problem then repeat 
calibration. 

Laboratory 
Duplicates 

Unexposed filters: One per 
analytical batch 

Exposed filters: One 
duplicate per work order 

Unexposed filters: Weights of the 
clean filters should be within 
±0.0028 g of the original value. 

Exposed filters: ≤ 25% RPD and 
weights must be within ±0.005 g 

Re-condition the filter and 
re-weigh. 

    

Laboratory Blanks Immediately after the 
calibration checks 

Post-weight of Lab Blank is less 
than pre-weight and the difference 
is < 0.0028 g. 

Confirm the weight 
difference and narrate. 
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ANALYTICAL METHODS 

Section 13.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds (Low-Level) 
Eurofins Air Toxics SOP #83   Revision 12   Effective Date: February 13, 2014  Methods Manual Summary 

Description:  This method involves full scan gas chromatograph/mass spectrometer (GC/MS) analysis of 
whole air samples collected in evacuated stainless steel canisters. Samples are analyzed for volatile 
organic compounds (VOCs) using EPA Method TO-14A/TO-15 protocols.  An aliquot of up to 250 mL 
of air is withdrawn from the canister utilizing a volumetric syringe, volumetric loop, or mass flow 
controller.  This volume is loaded onto a hydrophobic multibed sorbent trap to remove water and carbon 
dioxide and to concentrate the vapor sample.  The focused sample is then flash-heated to sweep adsorbed 
VOCs onto a GC/MS for separation and detection. Compounds are detected using a MS operating in full 
scan mode. 

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 
data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 
typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 
(Low-Level). 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 
TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 

matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 
vapor matrices 

TO-14A/TO-15 (Low-Level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, Eurofins 
Air Toxics reports these non-routine compounds with partial validation.  Validation may include a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification 
analyzed, and no method detection limit study performed unless previous arrangements have been made.  
In addition, stability of the non-standard compound during sample storage is not validated. Full validation 
may be available upon request. 

Since Eurofins Air Toxics applies TO-15 methodology to all Summa™ canisters regardless of whether 
TO-14A or TO-15 is specified by the project, Eurofins Air Toxics performs a modified version of method 
TO-14A as detailed in Table 1.  Please note that Methods TO-14A and TO-15 were validated for specially 
treated canisters.  As such, the use of Tedlar bags for sample collection is outside the scope of the method 
and is not recommended for ambient or indoor air samples.  It is the responsibility of the data user to 
determine the usability of TO-14A and TO-15 results generated from Tedlar bags.  
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All samples submitted for TO-15 Low-Level are screened prior to analysis.  If samples contain high 
concentrations of target and/or non-target VOCs, samples may be analyzed by an alternative TO-15 
method (i.e., Standard or 5&20) with a higher dynamic calibration range. 

 
Table 1.  Summary of TO-14A Method Modifications 

Requirement TO-14A Eurofins Air Toxics Modifications 
Sample Drying System Nafion Dryer Multibed hydrophobic sorbent 

Blank acceptance criteria < 0.2 ppbv  < RL 

BFB ion abundance 
criteria 

Ion abundance criteria 
listed in Table 4 of 
TO-14A 

Follow abundance criteria listed in TO-15. 

BFB absolute abundance 
criteria Within 10% when 

comparing to the 
previous daily BFB 

CCV internal standard area counts are compared to ICAL; 
corrective action taken when recovery is less than 60%. 

Blanks and standards Zero Air UHP Nitrogen provides a higher purity gas matrix than zero air.  

Initial Calibration  ≤ 30% RSD for listed 
39 VOCs 

≤ 30% RSD with 4 compounds allowed out to ≤ 40% 

 

Table 2.  Summary of Method TO-15 Modifications 

Requirement TO-15 Eurofins Air Toxics Modifications 
Initial Calibration  ≤ 30% RSD with 2 

compounds allowed 
out to < 40% RSD 

≤ 30% RSD with 4 compounds allowed out to ≤ 40% 

Blanks and standards Zero Air UHP Nitrogen provides a higher purity gas matrix than zero air. 

 

The standard target analyte list, reporting limits (RL), also referred to as Limit of Quantitation (LOQ), 
Quality Control (QC) criteria, and QC summary can be found in tables 3 through 6. 
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Table 3.  Method TO-14A/TO-15 Analyte List (Low-Level) and QC Limits 

Analyte RL/LOQ  
(ppbv) 

QC Acceptance Criteria 

ICAL  
(%RSD) 

CCV 
 (%R) 

ICV/LCS* 
(%R) 

Precision 
Limits 

(Max. RPD) 

1,1,2,2-Tetrachloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trichlorobenzene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trimethylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane (EDB) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloropropane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3,5-Trimethylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Dichlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Benzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromomethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorotoluene (Benzyl Chloride) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,3-Dichloropropene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Dichloromethane (Methylene Chloride) 0.2 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 11 (Trichlorofluoromethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 113 (Trichlorotrifluoroethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 12 (Dichlorodifluoromethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexachlorobutadiene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 
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Methyl Chloroform (1,1,1-
Trichloroethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Styrene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene 0.1 < 30% 70 – 130 70 – 130 ± 25 

trans-1,3-Dichloropropene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Butadiene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dioxane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Butanone (Methyl Ethyl Ketone) 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Hexanone 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Ethyltoluene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Methyl-2-Pentanone (MIBK) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Acetone 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromodichloromethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromoform 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Disulfide 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Cumene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Cyclohexane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Dibromochloromethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethanol 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Heptane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Isopropanol 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl tert-Butyl Ether (MTBE) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Propylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrahydrofuran 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,2-Dichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

2,2,4-Trimethylpentane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

3-Chloroprene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 UNCONTROLL
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Non-Standard Compounds 

Analyte 
RL/LOQ  

(ppbv)  

 QC Acceptance Criteria 

ICAL 
 (%RSD) 

 
CCV (%R) ICV/LCS 

(%R) 

Precision 
Limits 

(Max. RPD) 

Acrolein 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Butane 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Ethyl tert-Butyl Ether 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Isopentane 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Isopropyl Ether 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Methylcyclohexane 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Naphthalene** 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Propylene 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

tert-Amyl Methyl Ether 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Vinyl Acetate 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

tert-Butyl Alcohol 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

TPH (Gasoline)*** 10 1- Point 
Calibration N/A 

ICV only: 
60 – 140 ± 25 

NMOC (Hexane/Heptane)*** 2.0 1- Point 
Calibration N/A N/A ± 25 

 

*See Table 6. 

**Due to its low vapor pressure, Naphthalene does not meet TO-15 performance requirements.  The wider QC limits reflect 
typical performance.  Although Naphthalene is not on Eurofins Air Toxics “standard” TO-15 list, it is commonly requested and 
therefore included in Table 3. 

***TPH and NMOC are not on Eurofins Air Toxics’ standard TO-15 list, but are included in Table 3 due to common requests. 

 

Table 4.  Internal Standards Table 5.  Surrogates 

Analyte Accuracy 
(% R) Analyte Accuracy 

(% R) 

Bromochloromethane 60 – 140 1,2-Dichloroethane-d4 70 – 130 

1,4-Difluorobenzene 60 – 140 Toluene-d8 70 – 130 

Chlorobenzene-d5 60 – 140 4-Bromofluorobenzene 70 – 130 
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Table 6.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 Low-Level 

QC Check Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Tuning Criteria 

 

Every 24 hours TO-15 ion abundance criteria Correct problem then repeat tune. 

Minimum 5-Point 
Initial Calibration 
(ICAL) 

Prior to sample 
analysis 

% RSD  30 with 4 compounds 
allowed out to  40% RSD 

Correct problem then repeat Initial 
Calibration curve. 

Initial Calibration 
Verification and 
Laboratory Control 
Spike (ICV and LCS) 

After each Initial 
Calibration curve, 
and daily prior to 
sample analysis 

Recoveries for 85% of Standard 
compounds must be 70–130%.  No 
recovery may be < 50%. 

If specified by the client, in-house 
generated control limits may be used. 

Check the system and re-analyze 
the standard.  Re-prepare the 
standard if necessary to determine 
the source of error.  Re-calibrate 
the instrument if the primary 
standard is found to be in error.  

Initial Calibration 
Verification and 
Laboratory Control  
Spike (ICV and LCS) 
for Non-standard 
Compounds 

Per client request or 
specific project 
requirements only 

Recoveries of compounds must be 
60–140%.  No recovery may be 
<50%. 

 

Check the system and re-analyze 
the standard.  Re-prepare the 
standard if necessary to determine 
the source of error.  Re-calibrate 
the instrument if the primary 
standard is found to be in error. 

Continuing 
Calibration 
Verification (CCV) 
for Standard 
compounds 

At the start of each 
analytical clock 
after the tune check 

70–130% 

 

Compounds exceeding this 
criterion and associated data will 
be flagged and narrated with the 
exception of high bias associated 
with non-detects. 

If more than 4 compounds from 
the standard list recover outside of 
70–130%, corrective action will be 
taken.  If any compound exceeds 
60–140%, samples are not 
analyzed unless data meets project 
needs. Check the system and re-
analyze the standard.  Re-prepare 
the standard if necessary.  Re-
calibrate the instrument if the 
criteria cannot be met. 

Continuing 
Calibration 
Verification (CCV) 
for Non-Standard 
compounds 

Per client request or 
specific project 
requirements only 

Recoveries of compounds must be 
60–140%.  No recovery may be 
<50%. 

 

Check the system and re-analyze 
the standard.  Re-prepare the 
standard if necessary to determine 
the source of error.  Re-calibrate 
the instrument if the primary 
standard is found to be in error. 
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Laboratory  
Blank 

After analysis of 
standards and prior 
to sample analysis, 
or when 
contamination is 
present 

Results less than the laboratory 
reporting limit  

Inspect the system and re-analyze 
the blank.  “B”-flag data for 
common contaminants. 

Internal  
Standard  
(IS) 

As each standard, 
blank, and sample is 
being loaded 

Retention time (RT) for blanks and 
samples must be within ±0.33 min of 
the RT in the CCV and within ± 40% 
of the area counts of the daily CCV 
internal standards. 

For blanks:  Inspect the system 
and reanalyze the blank. 

For samples:  Re-analyze the 
sample unless obvious matrix 
interference is documented.  If the 
ISs are within limits in the re-
analysis, report the second 
analysis.  If ISs are out-of-limits a 
second time, report data from first 
analysis and narrate. 

Surrogates As each standard, 
blank, and sample is 
being loaded 

70–130% R 

If specified by the client, in-house 
generated control limits may be used. 

For blanks:  Inspect the system 
and re-analyze the blank 

For samples:  Re-analyze the 
sample unless obvious matrix 
interference is documented.  If the 
%Rs are within limits in the re-
analysis, report the second 
analysis.  If %Rs are out-of-limits 
a second time, report data from 
first analysis and narrate. 

Laboratory 
Duplicates - 
Laboratory Control 
Spike Duplicate 
(LCSD) 

One per analytical 
batch 

RPD 25% Narrate exceedances.  If more than 
5% of compound list is outside 
criteria or if compound is >40% 
RPD, investigate the cause and 
perform maintenance as required.  
If instrument maintenance is 
required, calibrate as needed. 
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ANALYTICAL METHODS 

Section 14.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds (5&20) 
Eurofins Air Toxics SOP #91    Revision 5 Effective Date: January 14, 2013     Methods Manual Summary 

Description:  This method involves full scan gas chromatograph/mass spectrometer (GC/MS) analysis of 
whole air samples collected in evacuated stainless steel canisters. Samples are analyzed for volatile 
organic compounds (VOCs) using EPA Method TO-14A/TO-15 protocols.  An aliquot of up to 0.05 liters 
of air is withdrawn from the canister utilizing a volumetric syringe or mass flow controller.  This volume 
is loaded onto a hydrophobic multibed sorbent trap to remove water and carbon dioxide and to 
concentrate the vapor sample.  The focused sample is then flash-heated to sweep adsorbed VOCs onto a 
secondary trap for further concentration and/or onto a GC/MS for separation and detection.  

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 
data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 
typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 
(5&20).  The 5&20 analytical configuration is designed to directly measure ppmv concentrations with 
minimal offline dilutions due to its wide dynamic calibration range. 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 

TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 
matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 
vapor matrices 

TO-14A/TO-15 (Low-level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 
compounds are communicated at the time of client proposal request. Unless otherwise directed, Eurofins 
Air Toxics reports these non-routine compounds with partial validation.  Validation may include a 3-point 
calibration with the lowest concentration defining the reporting limit, no second source verification 
analyzed, and no method detection limit study performed unless previous arrangements have been made.  
In addition, stability of the non-standard compound during sample storage is not validated. Full validation 
may be available upon request. 

Eurofins Air Toxics takes no modifications of technical significance to Method TO-15 for the “5&20” 
configuration.  Since Eurofins Air Toxics applies TO-15 methodology to all Summa canisters regardless 
of whether TO-14A or TO-15 is specified by the project, the laboratory performs a modified version of 
method TO-14A as detailed in Table 1.  Please note that Methods TO-14A and TO-15 were validated for 
specially treated canisters.  As such, the use of Tedlar bags for sample collection is outside the scope of 
the method and not recommended for ambient air samples.  It is the responsibility of the data user to 
determine the usability of TO-14A and TO-15 results generated from Tedlar bags.  
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Table 1.  Summary of TO-14A Method Modifications 

Requirement TO-14A ATL Modifications 

Sample Drying System Nafion Drier Multibed hydrophobic sorbent  

Blank acceptance criteria < 0.2 ppbv < RL 

BFB ion abundance criteria Ion abundance criteria listed 
in Table 4 of TO-14A 

Follow abundance criteria listed in TO-15 

BFB absolute abundance 
criteria 

Within 10% when 
comparing to the previous 
daily BFB 

CCV internal standard area counts are compared to ICAL; 
corrective action when recovery is less than 60%. 

Initial Calibration ≤ 30% RSD for listed 39 
VOCs 

≤ 30% RSD with 2 of Eurofins Air Toxics’ 62 standard 
compounds allowed out to ≤ 40% 

The standard target analyte list, reporting limit (RL), also referred to as Limit of Quantitation (LOQ), QC 
criteria, and QC summary can be found in Tables 2 through 5. 

Table 2.  Method TO-14A/TO-15 Analyte List (5&20) 

Analyte 
RL/LOQ 

(ppbv) 

QC Acceptance Criteria 

ICAL 
(%RSD) 

CCV (%R) ICV/LCS 
(%R) 

Precision 
Limits 

(Max. RPD) 

1,1,2,2-Tetrachloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trichlorobenzene 20 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trimethylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane (EDB) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloropropane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3,5-Trimethylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Dichlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Benzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromomethane* 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 20 ≤ 30% 70 – 130 70 – 130 ± 25 
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Dibromochloromethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorotoluene (Benzyl Chloride) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,3-Dichloropropene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Dichloromethane (Methylene Chloride) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 11 (Trichlorofluoromethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 113 (Trichlorotrifluoroethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 12 (Dichlorodifluoromethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexachlorobutadiene 20 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl Chloroform (1,1,1-Trichloroethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Styrene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,3-Dichloropropene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Butadiene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dioxane 20 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Butanone (Methyl Ethyl Ketone) 20 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Hexanone 20 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Ethyltoluene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Methyl-2-Pentanone (MIBK) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Acetone 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromodichloromethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromoform 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Disulfide 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Cyclohexane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 
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Dibromochloromethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethanol 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Heptane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Isopropanol 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl t-Butyl Ether (MTBE) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrahydrofuran 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,2-Dichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

 2,2,4-Trimethylpentane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Cumene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Propylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

3-Chloroprene 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Naphthalene** 20 ≤ 40% 60 – 140 60 – 140 ± 25 

TPH (Gasoline) *** 100 1- Point 
Calibration 

NA ICV only:       
60 – 140 ± 25 

NMOC (Hexane/Heptane)*** 100 1- Point 
Calibration 

NA NA ± 25 

*Bromomethane recovery can be variable due to moisture/sorbent interactions specifically on the 2-trap concentration system.  
Data may require qualifier flags. 

**Due to its low vapor pressure, Naphthalene may exceed TO-15 performance requirements.  The wider QC limits reflect typical 
performance.  Although Naphthalene is not on Eurofins Air Toxics “standard” TO-15 list, it is commonly requested and included 
in Table 2. 

***TPH and NMOC are not on Eurofins Air Toxics’ “standard”  TO-15 list, but are included in Table 2 due to common requests. 

Table 3.  Internal Standards Table 4.  Surrogates 

Analyte 
Accuracy  

(% R) Analyte 
Accuracy  

(% R) 

Bromochloromethane 60 – 140 1,2-Dichloroethane-d4 70 – 130 

1,4-Difluorobenzene 60 – 140 Toluene-d8 70 – 130 

Chlorobenzene-d5 60 – 140 4-Bromofluorobenzene 70 – 130 

UNCONTROLL
ED D

OCUMENT



Laboratory Quality Assurance Manual 
Appendix E 

Page 60 
 

 
COMPANY CONFIDENTIAL 

Table 5.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 (5&20) 

QC Check 
Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Tuning Criteria Every 24 hours. TO-15 ion abundance criteria Correct problem then repeat tune. 

Minimum 5-Point 
Initial Calibration 
(ICAL) 

Prior to sample 
analysis. 

% RSD  30 with 2 compounds allowed 
out to  40% RSD 

Correct problem then repeat Initial Calibration 
Curve. 

Initial Calibration 
Verification and 
Laboratory 
Control  Spike 
(ICV and  LCS) 

After each Initial 
Calibration curve, 
and daily prior to 
sample analysis 

Recoveries for 85% of "Standard" 
compounds must be 70-130%.  No 
recovery may be <50%. 

If specified by the client, in-house 
generated control limits may be used. 

Check the system and reanalyze the standard.  Re-
prepare the standard if necessary to determine the 
source of error.  Re-calibrate the instrument if the 
primary standard is found to be in error. 

Initial Calibration 
Verification and 
Laboratory 
Control  Spike 
(ICV and  LCS) 
for Non-standard 
compounds 

Per client request or 
specific project 
requirements only. 

Recoveries of compounds must be 60–
140%. No recovery may be <50%. 

Check the system and reanalyze the standard.  Re-
prepare the standard if necessary to determine the 
source of error.  Re-calibrate the instrument if the 
primary standard is found to be in error. 

Continuing 
Calibration 
Verification 
(CCV) 

At the start of each 
analytical clock after 
the tune check. 

70–130% 

 

Compounds exceeding this criterion and associated 
data will be flagged and narrated with the 
exception of high bias associated with non-detects. 

If more than two compounds from the standard list 
recover outside of 70-130%, corrective action will 
be taken.   If any compound exceeds 60-140%, 
samples are not analyzed unless data meets project 
needs. Check the system and reanalyze the 
standard.  Re-prepare the standard if necessary.  
Re-calibrate the instrument if the criteria cannot be 
met. 

Laboratory Blank After analysis of 
standards and prior 
to sample analysis, 
or when 
contamination is 
present. 

Results less than the laboratory reporting 
limit 

Inspect the system and re-analyze the blank.  “B”-
flag data for common contaminants. 

Internal Standard 
(IS) 

As each standard, 
blank, and sample is 
being loaded 

Retention time (RT) for blanks and 
samples must be within ±0.33 min of the 
RT in the CCV and within ±40% of the 
area counts of the daily CCV internal 
standards. 

For blanks:  Inspect the system and reanalyze the 
blank. 

For samples:  Re-analyze the sample. If the ISs 
are within limits in the re-analysis, report the 
second analysis.  If ISs are out-of-limits a second 
time, dilute the sample until ISs are within 
acceptance limits and narrate. 
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Surrogates As each standard, 
blank, and sample is 
being loaded. 

70–130% 

If specified by the client, in-house 
generated control limits may be used. 

For blanks:  Inspect the system and reanalyze the 
blank. 

For samples:  re-analyze the sample unless 
obvious matrix interference is documented.  If the 
%Rs are within limits in the re-analysis, report the 
second analysis.  If %Rs are out-of-limits a second 
time, report data from first analysis and narrate. 

Laboratory 
Duplicates – 
Laboratory 
Control Spike 
Duplicates 
(LCSD) 

One per analytical 
batch 

RPD 25% Narrate exceedances.  If more than 5% of 
compound list is outside criteria or if compound 
has >40%RPD, investigate the cause and perform 
maintenance as required.  If instrument 
maintenance is required, calibrate as needed. 
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ANALYTICAL METHODS 

Section 15.0 

Method:  TO-15 Aliphatic and Aromatic Volatile Petroleum Hydrocarbons (VPH) 
Fractions by GC/MS 
Eurofins Air Toxics SOP #103    Revision 5   Effective Date: January 29, 2014   Methods Manual Summary 

Description:  The TO-15 VPH method outlines procedures to estimate the concentrations of gaseous 
phase Aliphatic and Aromatic ranges in ambient air and soil gas collected in stainless steel Summa 
canisters.  The volatile Aliphatic hydrocarbons are collectively quantified within the C5 to C6 range, C6 
to C8 range, C8 to C10 range, and the C10 to C12 range.  Additionally, the volatile Aromatic 
hydrocarbons are collectively quantified within the C8 to C10 range and the C10 to C12 range. The 
Aromatic ranges refer to the equivalent carbon (EC) ranges.  

Data is acquired using standard TO-15 GC/MS instrumentation.  Procedures are largely based on the 
hydrocarbon ranges and calibration reference compounds defined by the Washington State Department of 
Ecology (WSDE) Method for the Determination of Volatile Petroleum Hydrocarbons (VPH) Fractions, 
dated June 1997.  Additionally, the WSDE VPH calibration and quantitation procedures for the Aromatic 
fraction have been enhanced to more effectively isolate the compounds of interest. The Aromatic fraction 
measurement is based on a modification of the Massachusetts Department of Environmental Protection 
(MADEP) Air Phase Hydrocarbon Method (2009). 

Eurofins Air Toxics performs a modified version of this method. The method modifications, standard 
target analyte list, reporting limit (RL) or Limit of Quantitation (LOQ), QC criteria, and QC summary can 
be found in the following tables. 

Table 1. Summary of Method Modifications for TO-15 VPH 

Requirement VPH Eurofins Air Toxics Modifications 

Detector Tandem GC/FID/PID GC/MS 

Matrix Soil, water, and sediments Whole air samples 

C6-C8 Reference Compound Octane Heptane 

Surrogate 2,5-Dibromotoluene Bromochloromethane, 1,2-Dichloroethane-d4, 
Toluene-d8, Chlorobenzene-d5, and 4-
Bromofluorobenzene 

%RSD for Reference 
Compounds 

≤ 20% RSD ≤ 30% RSD with the exception of Decane, 
Dodecane, 1,2,4,5-Tetramethylbenzene, and 
Naphthalene at  ≤ 40% RSD 

%D for the CCV ±20%D ±30%D with the exception of Decane, Dodecane, 
1,2,4,5-Tetramethylbenzene, and Naphthalene at  
±40%D UNCONTROLL
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Laboratory Control Spike Matrix Spiking Solution Independently prepared source performed after 
initial calibration, 70–130% recovery, with the 
exception of Decane, Dodecane,1,2,4,5-
Tetramethylbenzene, and Naphthalene at 60–140% 

CCV Frequency Before and after every 10 
samples 

Daily before sample analysis 

IDOC 4 Replicates of a CCV at 
±20%D; %RSD ≤ 20% 

Not performed for this method; TO-15 IDOC 
performed on the same instrument 

 

Table 2. VPH Standard Target Analyte List (Note: TO-15 analytes can also be included.) 

Analyte 
Standard 

RL 
(ppbv) 

5&20 
RL 

(ppbv) 

Acceptance Criteria 
ICAL 

%RSD 
ICV 

(%R) 
CCV 
(%D) 

Pentane NA NA ≤ 30% 70-130 ≤ 30% 
Hexane NA NA ≤ 30% 70-130 ≤ 30% 
C5-C6 Aliphatics Pentane + Hexane 10 50 ≤ 30% 70-130 ≤ 30% 
C6-C8 Aliphatics ref.  to Heptane 10 50 ≤ 30% 70-130 ≤ 30% 
C8-C10 Aliphatics ref.  to Decane  10 50 ≤ 40% 60-140 ≤ 40% 
C10-C12 Aliphatics ref.  to Dodecane 10 50 ≤ 40% 60-140 ≤ 40% 
Ethyl benzene 2 10 ≤ 30% 70-130 ≤ 30% 
m/p-Xylene 2 10 ≤ 30% 70-130 ≤ 30% 
o-Xylene 2 10 ≤ 30% 70-130 ≤ 30% 
1,2,3-Trimethylbenzene NA NA ≤ 30% 70-130 ≤ 30% 
C8-C10 Aromatics 10 50 ≤ 30% 70-130 ≤ 30% 
Naphthalene 2 10 ≤ 40% 60-140 ≤ 40% 
1,2,4,5-Tetramethylbenzene NA NA ≤ 40% 60-140 ≤ 40% 
C10-C12 Aromatics 10 50 ≤ 40% 60-140 ≤ 40% 
 

Table 3. Internal Standard Acceptance Criterion – Aliphatic Fraction 
Analyte Recovery Limits (%R) 

1,4-Difluorobenzene 50 – 200% 
 
  Table 4. Internal Standard Acceptance Criterion – Aromatic Fraction 

Analyte Recovery Limits (%R) 
Chlorobenzene-d5 60 – 140% 
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Table 4. Summary of Calibration and QC Procedures 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Tuning Criteria Every 24 hours Compendium of Methods for Toxic 
Organic Air Pollutants, Method 
TO-15, January 1999 

Correct problem then repeat tune. 

6-Point Initial 
Calibration 
(ICAL) 

Prior to sample analysis %RSD ≤ 30% for VPH Target 
Analyte List with exceptions for 
1,2,4,5-Tetramethylbenzene  and 
Naphthalene, which are ≤40% 

Correct problem then repeat initial 
calibration curve. 

Initial 
Calibration 
Verification 
(ICV) 

 

After each initial 
calibration curve 

Recoveries for VPH target 
compounds 70–130%, or 60–140% 
for 1,2,4,5-Tetramethylbenzene and 
Naphthalene.  If recovery of any 
compound is above 130%, analyze 
samples as long as compound is not 
detected. 

Check the system and re-analyze the 
standard.  Re-prepare the standard if 
necessary.  Re-calibrate the 
instrument if the criteria cannot be 
met. 

Continuing 
Calibration 
Verification 
(CCV) 

At the start of each 
analytical clock after the 
tune check 

%D ≤ 30% for VPH target 
compounds with exceptions for 
1,2,4,5-Tetramethylbenzene  and 
Naphthalene, which are <40%.  One 
compound is allowed to be out as 
long as it is ≤ 50%D. If recovery of 
any compound is above 150% the 
instrument must be re-calibrated. 

Perform maintenance and repeat test.  
If the CCV still fails, perform 
maintenance and a new 6-point 
calibration curve. 

Laboratory 
Blank 

After the CCV Results less than the laboratory RL Inspect the system and re-analyze the 
blank.   

Internal 
Standard (IS) 

As each standard, blank, 
and sample is being 
loaded. 

Retention time (RT) for the blanks 
and samples must be within ±0.33 
min of the RT in the CCV. 

For the aliphatic fraction using the 
total ion area, the IS area must be 
within -50% to 200% of the CCV’s 
IS area for the blanks and samples. 
For the aromatic fraction using 
extracted ion areas, the IS area must 
be within -40% to +40% of the 
CCV’s extracted ion IS area. 

For blanks:  Inspect the system and 
re-analyze the blank 

For samples: If there is not obvious 
interference with the internal 
standard, re-analyze the sample.  If 
the ISs are within limits in the re-
analysis, report the second analysis.  
Dilution of the sample to get IS areas 
within limits may be used if the RL is 
being obtained.  

Laboratory 
Duplicates 

One per analytical 
batch; since VPH 
analysis occurs with 
TO-15 analysis, the 
Duplicate is reported 
from the daily TO-15 
LCS/LCSD pair. The 
result is not reported 
with the VPH fraction. 

RPD ≤ 25% for detections 
>5X the RL 

Re-analyze the sample a third time.  
If the limit is exceeded again, 
investigate the cause and bring the 
system back to working order.  If no 
problem is found with the system, 
narrate. 
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ANALYTICAL METHODS 

Section 16.0 

Method:  Modified EPA TO-17 VOCs and SVOCs (Vapor Intrusion Application) by 
GC/MS (Full Scan) 

Eurofins Air Toxics SOP #109 Revision 4 Effective Date: December 24, 2013 Methods Manual Summary 

Description:  The TO-17 “Vapor Intrusion” method utilizes a multi-bed thermal desorption tube for the 
measurement of air-phase Volatile Organic Compounds (VOCs) and Polycyclic Aromatic Hydrocarbons 
(PAHs).  These tubes are marketed by Eurofins Air Toxics as “TO-17 VI” tubes.  The TO-17 VI tubes are 
applicable to a wide variety of vapor matrices including soil gas, indoor air, and outdoor air.  Parameters 
are optimized to effectively manage high humidity conditions. The TO-17 VI method is an alternative to 
the canister-based sampling and analysis methods that are presented in EPA Compendium Methods TO-
14A and TO-15 as well as an alternative to PUF/XAD sampling for semi-volatile compounds as described 
by EPA Compendium TO-13A.  The VI tube provides sufficient retention of light VOCs such as 1,3-
Butadiene while providing an efficient desorption of semi-volatile compounds such as Pyrene.   

Samples are collected by drawing a measured volume of air through the VI sorbent tubes.  Collection is 
performed using a low-flow vacuum pump or a volumetric syringe attached to the outlet side of the tube.  
Analysis is accomplished by heating the sorbent tube and sweeping the desorbed compounds onto a 
secondary “cold” trap for water management and analyte refocusing.  The secondary trap is heated for 
efficient transfer of compounds onto the gas chromatograph (GC) for separation followed by detection 
using mass spectrometry (MS). 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These compounds 
are communicated at the time of client proposal request. Unless otherwise directed, the laboratory reports 
these non-standard compounds with partial validation.  Validation includes a 3-point calibration with the 
lowest concentration defining the reporting limit, no second source verification is analyzed, and no method 
detection limit study is performed unless previous arrangements have been made.  In addition, stability of 
the non-standard compounds during sample storage, safe sampling volume, and desorption efficiency are 
not validated. Full validation may be available upon request. 

Since the TO-17 VI application significantly extends the scope of target compounds addressed in EPA 
Method TO-15 and TO-17, the laboratory has implemented several method modifications as outlined in 
Table 1. 
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Table 1.  EPA TO-17 Method Modifications – VI Application 

Requirement TO-17 Eurofins Air Toxics Modifications 

Initial Calibration %RSD ≤ 30% with 2 
allowed out up to 40% 

For the VOC list: %RSD ≤ 30% with 2 allowed out up to 
40% 

For the PAH list: %RSD ≤ 30% with 2 allowed out up to 
40% 

Daily Calibration %D for each target 
compound within +30%. 

Fluorene, Phenanthrene, Anthracene, Fluoranthene, and 
Pyrene within +40%D 

Audit Accuracy 70 – 130% Second source recovery limits for Fluorene, Phenanthrene, 
Anthracene, Fluoranthene, and Pyrene = 60 – 140% 

Distributed Volume 
Pairs 

Collection of distributed 
volume pairs required for 
monitoring ambient air to 
ensure high quality.  

If the client is sampling well-characterized air or has verified 
performance through previous sampling or distributed pairs, 
single tube sampling may be appropriate.  Distributed 
volume pairs may not be practical or useful for soil vapor 
collection due to required configuration and volume 
constraints.  

 

Table 2.  Method TO-17 VI Standard Analyte List and QC Limits 

Volatile Organic Compounds Reporting 
Limit (ng) 

QC Acceptance Criteria 

ICAL 
(%RSD) 

ICV            
(%R) 

CCV      
(%D) 

LCS 
(%R) 

Freon 114 14 30 70 – 130 30 70 – 130 

Vinyl Chloride 2.6 30 70 – 130 30 70 – 130 

1,3-Butadiene 2.2 30 70 – 130 30 70 – 130 

Isopentane 5.9 30 70 – 130 30 70 – 130 

Freon 11 11 30 70 – 130 30 70 – 130 

1,1-Dichloroethene 4.0 30 70 – 130 30 70 – 130 

Methylene Chloride 21 30 70 – 130 30 70 – 130 

Freon 113 7.7 30 70 – 130 30 70 – 130 

Trans-1,2-Dichloroethene 4.0 30 70 – 130 30 70 – 130 

1,1-Dichloroethane 4.0 30 70 – 130 30 70 – 130 

cis-1,2-Dichloroethene 4.0 30 70 – 130 30 70 – 130 

Hexane 35 30 70 – 130 30 70 – 130 

Chloroform 4.9 30 70 – 130 30 70 – 130 

1,2-Dichloroethane 4.0 30 70 – 130 30 70 – 130 

1,1,1-Trichloroethane 5.4 30 70 – 130 30 70 – 130 

Benzene 6.4 30 70 – 130 30 70 – 130 

Carbon Tetrachloride 6.3 30 70 – 130 30 70 – 130 
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Cyclohexane 6.9 30 70 – 130 30 70 – 130 

1,2-Dichloropropane 4.6 30 70 – 130 30 70 – 130 

Trichloroethene 5.4 30 70 – 130 30 70 – 130 

1,4-Dioxane 11 30 70 – 130 30 70 – 130 

2,2,4-Trimethylpentane 9.4 30 70 – 130 30 70 – 130 

Heptane 8.2 30 70 – 130 30 70 – 130 

Methylcyclohexane 8.0 30 70 – 130 30 70 – 130 

1,1,2-Trichloroethane 5.4 30 70 – 130 30 70 – 130 

Methyl isobutyl ketone 8.2 30 70 – 130 30 70 – 130 

Toluene 7.5 30 70 – 130 30 70 – 130 

Methylbutylketone 8.2 30 70 – 130 30 70 – 130 

Tetrachloroethene 6.8 30 70 – 130 30 70 – 130 

Chlorobenzene 4.6 30 70 – 130 30 70 – 130 

Ethylbenzene 4.3 30 70 – 130 30 70 – 130 

M,p-xylene 8.7 30 70 – 130 30 70 – 130 

o-Xylene 8.7 30 70 – 130 30 70 – 130 

Styrene 8.5 30 70 – 130 30 70 – 130 

1,1,2,2-Tetrachloroethane 6.9 30 70 – 130 30 70 – 130 

Cumene 9.8 30 70 – 130 30 70 – 130 

n-Propylbenzene 9.8 30 70 – 130 30 70 – 130 

4-Ethyltoluene 9.8 30 70 – 130 30 70 – 130 

1,3,5-Trimethylbenzene 9.8 30 70 – 130 30 70 – 130 

1,2,4-Trimethylbenzene 29 30 70 – 130 30 70 – 130 

1,3-Dichlorobenzene 6.0 30 70 – 130 30 70 – 130 

1,4-Dichlorobenzene 6.0 30 70 – 130 30 70 – 130 

1,2-Dichlorobenzene 6.0 30 70 – 130 30 70 – 130 

1,2,4-Trichlorobenzene 15 30 70 – 130 30 70 – 130 

Hexachlorobutadiene 21 30 70 – 130 30 70 – 130 

Chloroethane† 16 30 70 – 130 30 70 – 130 

Isopropyl alcohol† 49 30 70 – 130 30 70 – 130 

Carbon Disulfide† 6.2 30 70 – 130 30 70 – 130 

MTBE†‡ 22 30 70 – 130 30 70 – 130 

Methyl Ethyl Ketone† 59 30 70 – 130 30 70 – 130 
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Polyaromatic Hydrocarbons Reporting 
Limit (ng) 

ICAL 
(%RSD) ICV (%R) CCV (%D) LCS (%R) 

Naphthalene 0.5 30 70 – 130 30 70 – 130 

2-Methylnaphthalene 1.0 30 70 – 130 30 70 – 130 

1-Methylnaphthalene 1.0 30 70 – 130 30 70 – 130 

Acenaphthylene 5.0 30 70 – 130 30 70 – 130 

Acenaphthene 5.0 30 70 – 130 30 70 – 130 

Fluorene 5.0 30 60 – 140 40 60 – 140 

Phenanthrene 5.0 30 60 – 140 40 60 – 140 

Anthracene 5.0 30 60 – 140 40 60 – 140 

Fluoranthene 5.0 30 60 – 140 40 60 – 140 

Pyrene 5.0 30 60 – 140 40 60 – 140 

†Non-routine compounds by special request only. 
‡Poor recovery performance when dry purge is applied for sample collection volumes greater than 1 Liter. 

Table 3. Commonly requested TPH parameters – Optional 

TPH Reporting 
Limit (ng) 

ICAL 
(%RSD) 

ICV             
(%R) 

CCV       
(%D) 

LCS       
(%R) 

GRO (Gasoline Range) 1000 30 60-140 30 60 – 140 

DRO (C10-C24 Diesel Range) 1000 30 60-140 30 60 – 140 

 
Table 4.  Internal Standard and Field Surrogate Recoveries 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane 60 – 140 60 – 140 

1,4-Difluorobenzene 60 – 140 60 – 140 

Chlorobenzene-d5 60 – 140 60 – 140 

Bromofluorobenzene 60 – 140 60 – 140 

Field Surrogates 

Analyte % Recovery 

1,2-Dichloroethane-d4 50 – 150 

Toluene-d8  50 – 150 

Naphthalene-d8 50 – 150 
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Table 5.  Summary of Calibration and QC Procedures for Modified Method TO-17 VI  

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

BFB Tune 
Check 

Before initial and daily 
calibration.  Check is valid 
for 24 hours. 

TO-15 tune criteria Correct problem then repeat tune. 

5-Point 
Calibration 

Prior to sample analysis %RSD < 30% with 2 VOCs 
exceeding up to 40% RSD 
and 2 PAHS exceeding 
criteria up to 40%RSD. 

Correct problem then repeat Initial 
Calibration Curve. 

Initial 
Calibration 
Verification 
(ICV) 

After each initial Calibration 
Curve 

See Table 2; 20% of the 
compounds are allowed to 
exceed criterion. 

Determine if the exceedance is due to an 
inaccurate calibration standard or 
inaccurate ICV standard.  Recalibrate with 
an accurate standard or re-prepare the ICV 
as necessary.  If any VOC exceeds 50–
150% recovery, system is checked and the 
ICV is reanalyzed.  For compounds with 
recoveries greater than 150% and no 
positive detections in the samples, approval 
to proceed will be granted on a case-by-
case basis. 

Continuing 
Calibration 
Verification 
(CCV) 

At the start of each 24-hour 
clock after the Tune Check 

 

70 – 130% 

60–140% for Fluorene, 
Phenanthrene, Anthracene, 
Fluoranthene and Pyrene 

If project-specified risk drivers exceed 
these criteria, more than 5% of the 
compounds exceed these criteria, or any 
VOC exceeds 50–150% recovery, 
maintenance is performed and the CCV test 
repeated.   If the system still fails the CCV, 
perform a new 5-point Calibration Curve. 

Laboratory 
Blank 

After the CCV and before 
the samples and at end of 
sequence 

Results less than the 
laboratory RL for Lab Blank 
analyzed prior to samples 

Inspect the system and re-analyze the 
Blank.  Flag associated data as appropriate. 

Laboratory 
Control Spike 
(LCS) 

Once per analytical batch 70 – 130% 

60–140% for Fluorene, 
Phenanthrene, Anthracene, 
Fluoranthene and Pyrene; 
20% of compound list may 
exceed criteria before 
corrective action is required. 

Verify accuracy of standard.  Re-prepare 
LCS if necessary.   

If calibration curve and/or system is found 
to be out of control, perform maintenance 
and re-calibrate. 

If any VOC exceeds 50–150% recovery, 
maintenance is performed and the ICV test 
is repeated.  For compounds with recoveries 
greater than 150% and no positive 
detections in the samples, approval to 
proceed will be granted on a case-by-case 
basis. 
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QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Laboratory 
Control Spike 
Duplicate 
(LCSD) 

Once per analytical batch 
(reanalysis of LCS) 

≤ 20% RPD Verify accuracy of standard.  Re-prepare 
LCS if necessary.   

If calibration curve and/or system is 
found to be out of control, perform 
maintenance and re-calibrate. 

If any VOC exceeds 50–150% recovery, 
maintenance is performed and the ICV 
test is repeated.  For compounds with 
recoveries greater than 150% and no 
positive detections in the samples, 
approval to proceed will be granted on a 
case-by-case basis. 

Internal Standard 
(IS) 

As each QC sample and 
sample are being loaded 

CCVs:  Area counts > 60% 
recovery; Retention Time (RT) 
within 20 seconds of mid-point 
in ICAL. 

Blanks and samples: 
Retention time (RT) must be 
within ±0.33 minutes of the RT 
in the CCV. The IS area must 
be within ±40% of the CCV’s 
IS area for the Blanks and 
samples. 

CCV:  Inspect and correct system prior 
to sample analysis.  

Blanks:  Inspect the system and re-
analyze the Blank. 

Samples:  Investigate the problem by 
verifying the instrument is in control by 
running a Lab Blank.  Re-analyze 
recollected samples to verify recovery.   
Report the run with acceptable IS 
recovery.  If both runs are unacceptable, 
narrate and flag associated data. 

Field Surrogates Added to each tube prior 
to shipment to field. 

Added to QC samples 
prior to analysis. 

50–150%  

 

For blanks:  Inspect the system and re-
analyze the Blank. 

For samples:  Review data to determine 
whether sample collection parameters or 
matrix interference resulted in the 
exceedances.  If so, narrate and flag 
recovery.  If no cause is evident, verify 
the instrument is in control by running a 
Lab Blank.  Re-analyze recollected 
sample to verify recovery. 

Field Blank Project-dependent Artifact levels should be less 
than the reporting limit or less 
than 10% of the mass measured 
on the sampled tubes, 
whichever is less. 

Flag associated results and evaluate tube 
conditioning and storage procedures. 

Distributed Pairs Project-dependent %RPD < 25% Narrate discrepancy. 
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ANALYTICAL METHODS 

Section 17.0 

Method:  ANALYSIS OF VOCS BY GC/MS COLLECTED ON CHARCOAL-BASED     
PASSIVE SAMPLERS 
Eurofins Air Toxics SOP #100    Revision 4   Effective Date: January 10, 2014     Methods Manual Summary 

Description:  This method involves gas chromatograph/mass spectrometer (GC/MS) analysis of volatile 
organic compounds (VOCs) collected using charcoal-based passive samplers.  These passive samplers 
include the Radiello® 130, SKC badges (575 and Ultra series), 3M™ OVM badges, and the WMS™ 
permeation sampler.  Passive samplers are used to measure vapor-phase VOCs in a variety of gaseous 
matrices including indoor air, outdoor air, extracted soil gas, and emissions from materials.  VOCs in the 
sampling environment pass through the diffusive barrier or permeable membrane of the sampler at a 
known, controlled rate (defined as the sampling rate) and adsorb to the charcoal-based sorbent pad of the 
sampler.  The sorbent is extracted using a volume of carbon disulfide, and the extract is directly injected 
into a GC equipped with an MS.  The retention time and spectral pattern of a compound are compared 
with that of known standard.  Concentrations of the analytes are calculated from the average relative 
response factors of calibration curves obtained from analysis of standard solutions.  The results are 
reported in units of g/sample or g/m3 if the sampling rate and duration is known.  Results for 
subsurface soil gas measurements are typically reported in units of g/sample since there may be a low 
bias in the calculated g/m3 concentration due to starvation effects.  Starvation effects occur when the 
uptake rate of the sampler exceeds the delivery rate of vapors from the surrounding soil.   

There are no regulatory methods for the preparation and analysis of the Radiello and WMS samplers, 
while OSHA methods are available for workplace exposure measurements for several of the VOCs using 
3M OVM 3500 and SKC 575 series samplers.  The OSHA methods and recommended procedures 
published by Radiello (FSM) and 3M serve as the basis for this standard operating procedure for the 
analysis of environmental samples.  Additionally, QC elements outlined in EPA SW-846 8260 and 8270 
are incorporated as applicable.  One variance of note that Eurofins Air Toxics has taken to the OSHA, 
Radiello, and the OVM 3500 methods is the use of GC/MS instead of GC/FID, thus providing more 
definitive compound identification and quantification for trace level environmental measurements. 

Table 1 lists the target analytes routinely calibrated, along with the extract reporting limits and QC 
acceptance criteria.  Tables 4 through 6 list the reporting limit for each sampler type in units of mass and 
the sampling rate.  The sampling rates for the WMS sampler are maintained as proprietary and are not 
published as part of this document.  To calculate the sample reporting limit in terms of g/m3

,
 the 

compound sampling rate and the sample duration are required.  Please consult with the laboratory to 
determine the appropriate sampler to meet project objectives. 
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Table1. Target Analytes, (Extract) Reporting Limits, and QC Criteria 

Analytes 
Reporting 

Limit 
(µg/mL ) 

Acceptance Criteria 
ICAL 

(%RSD) 
ICV 

(% R) 
LCS 
(%R) 

CCV 
(%D ) 

Chloromethane 0.2 30 70 – 130 50 – 140 %D    40%    

Vinyl Chloride 0.2 30 50 – 140 50 – 140 %D    40%    

Ethanol 0.5 30 70 – 130 50 – 130* %D    30%    

1,1-Dichloroethene 0.2 30 70 – 130 70 – 130 %D    30%    

Acetone 0.1 30 70 – 130 70 – 130 %D    30%    

2-Propanol 0.1 30 50 – 130 50 – 130 %D    30%    

MTBE 0.05 30 70 – 130 70 – 130 %D    30%    

trans-1,2-Dichloroethene 0.1 20 80 – 120 70 – 130 %D    20%    

Hexane 0.05 30 70 – 130 70 – 130 %D    30%    

1,1-Dichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Ethyl Acetate 0.2 30 70 – 130 70 – 130 %D    30%    

2-Butanone 0.05 30 70 – 130 70 – 130 %D    30%    

cis-1,2-Dichloroethene 0.1 20 80 – 120 70 – 130 %D    20%    

Chloroform 0.05 20 80 – 120 70 – 130 %D    20%    

Cyclohexane 0.05 30 70 – 130 70 – 130 %D    20%    

1,1,1-trichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Carbon Tetrachloride 0.05 20 80 – 120 70 – 130 %D    20%    

Benzene 0.2 30 70 – 130 70 – 130 %D    30%    

1,2-Dichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Heptane 0.05 20 80 – 120 70 – 130 %D    20%    

Trichloroethene 0.05 20 80 – 120 70 – 130 %D    20%    

4-Methyl-2-pentanone 0.1 30 70 – 130 70 – 130 %D    30%    

Toluene 0.05 20 80 – 120 70 – 130 %D    20%    

1,1,2-Trichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Tetrachloroethene 0.05 20 80 – 120 70 – 130 %D    20%    

Chlorobenzene 0.05 20 80 – 120 70 – 130 %D    20%    

Ethylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

m,p-Xylene 0.05 20 80 – 120 70 – 130 %D    20%    

o-Xylene 0.05 30 70 – 130 70 – 130 %D    20%    

Styrene 0.05 30 70 – 130 20-100* %D    30%    
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1,1,2,2-Tetrachloroethane 0.05 30 70 – 130 60 – 130 %D    30%    

Propylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

1,3,5-Trimethylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

1,2,4-Trimethylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

1,3-Dichlorobenzene 0.05 30 70 – 130 50 – 110** %D    30%    

1,4-Dichlorobenzene 0.05 30 70 – 130 50 – 110** %D    30%    

1,2-Dichlorobenzene 0.05 30 70 – 130 50 – 110** %D    30%    

Naphthalene 0.05 30 70 – 130 5-80* %D    30%    
*Acceptance limits based on desorption efficiency studies  
**60 – 130% for WMS 

Table 2. Internal Standard 
Analyte CCV IS (%R) Sample IS (%)R 

2-Fluorotoluene 50 – 200 50 – 200 

Table 3.  Surrogate 
Analyte %R 

Toluene-d8 70-130 

Table 4.  Sampling Rates for “Standard” target compounds (RAD 130) 

Analytes 
Reporting 

Limit 
(µg/mL ) 

Reporting Limit 
(µg/sampler) 

Sampling Rates for 
Radiello 130 Sampler 

(mL/min) 
Chloromethane 0.2 0.4 107* 
Vinyl Chloride 0.2 0.4 90* 
Ethanol 0.5 1.0 102 
1,1-Dichloroethene 0.2 0.4 76* 
Acetone 0.1 0.2 77 
2-Propanol 0.1 0.2 52 
MTBE 0.05 0.1 65 
trans-1,2-Dichloroethene 0.1 0.2 60* 
Hexane 0.05 0.1 66 
1,1-Dichloroethane 0.05 0.1 63* 
Ethyl Acetate 0.2 0.4 78 
2-Butanone 0.05 0.1 79 
cis-1,2-Dichloroethene 0.05 0.1 62* 
Chloroform 0.05 0.1 75 
Cyclohexane 0.05 0.1 54 
1,1,1-trichloroethane 0.05 0.1 62 
Carbon Tetrachloride 0.05 0.1 67 
Benzene 0.2 0.4 80 
1,2-Dichloroethane 0.05 0.1 77 
Heptane 0.05 0.1 58 
Trichloroethene 0.05 0.1 69 
4-Methyl-2-pentanone 0.1 0.2 67 
Toluene 0.05 0.1 74 
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1,1,2-Trichloroethane 0.05 0.1 66* 
Tetrachloroethene 0.05 0.1 59 
Chlorobenzene 0.05 0.1 68 
Ethylbenzene 0.05 0.1 68 
m,p-Xylene 0.05 0.1 70 
o-Xylene 0.05 0.1 65 
Styrene 0.05 0.1 61 
1,1,2,2-Tetrachloroethane 0.05 0.1 60* 
Propylbenzene 0.05 0.1 57 
1,3,5-Trimethylbenzene 0.05 0.1 53* 
1,2,4-Trimethylbenzene 0.05 0.1 50 
1,3-Dichlorobenzene 0.05 0.1 59* 
1,4-Dichlorobenzene 0.05 0.1 51 
1,2-Dichlorobenzene 0.05 0.1 58* 
Naphthalene 0.05 0.1 25 
*Estimated rate 
 
Table 5. Sampling Rates for “Standard” target compounds (OVM)  

 Analytes 
Reporting  

Limit  
(µg/mL ) 

Reporting  
Limit  

(µg/sampler) 

Sampling Rates for 
OVM Sampler (mL/min) 

Chloromethane 0.2 0.30 Estimated 
Vinyl Chloride 0.2 0.30 41 
Ethanol 0.5 0.75 44 
1,1-Dichloroethene 0.2 0.30 Estimated 
Acetone 0.1 0.15 40 
2-Propanol 0.1 0.15 39 
MTBE 0.05 0.075 38 
trans-1,2-Dichloroethene 0.1 0.15 Estimated 
Hexane 0.05 0.075 32 
1,1-Dichloroethane 0.05 0.075 33 
Ethyl Acetate 0.2 0.3 34 
2-Butanone 0.05 0.075 36 
cis-1,2-Dichloroethene 0.05 0.075 Estimated 
Chloroform 0.05 0.075 34 
Cyclohexane 0.05 0.075 32 
1,1,1-trichloroethane 0.05 0.075 31 
Carbon Tetrachloride 0.05 0.075 30 
Benzene 0.2 0.30 80 
1,2-Dichloroethane 0.05 0.075 33 
Heptane 0.05 0.075 29 
Trichloroethene 0.05 0.075 31 
4-Methyl-2-pentanone 0.1 0.15 30 
Toluene 0.05 0.075 31 
1,1,2-Trichloroethane 0.05 0.075 30 
Tetrachloroethene 0.05 0.075 28 
Chlorobenzene 0.05 0.075 29 
Ethylbenzene 0.05 0.075 27 
m,p-Xylene 0.05 0.075 27 

UNCONTROLL
ED D

OCUMENT



Laboratory Quality Assurance Manual 
Appendix E 

Page 75 
 

 
COMPANY CONFIDENTIAL 

o-Xylene 0.05 0.075 27 
Styrene 0.05 0.075 29 
1,1,2,2-Tetrachloroethane 0.05 0.075 28 
Propylbenzene 0.05 0.075 Estimated 
1,3,5-Trimethylbenzene 0.05 0.075 Estimated 
1,2,4-Trimethylbenzene 0.05 0.075 Estimated 
1,3-Dichlorobenzene 0.05 0.075 Estimated 
1,4-Dichlorobenzene 0.05 0.075 27.8 
1,2-Dichlorobenzene 0.05 0.075 27.8 
Naphthalene 0.05 0.075 25 

Table 6. Sampling Rates for “Standard” target compounds (SKC Badge)  

Analytes 
Reporting 

Limit 
(µg/mL ) 

Reporting 
Limit 

(µg/sampler) 

Sampling Rates for 
Indoor Air Applications 

„Zero Face velocity‟ 
(mL/min) 

Sampling Rates for 
Outdoor/Worker 

Exposure (mL/min) 

Chloromethane 0.2 0.4 Estimated Estimated 
Vinyl Chloride 0.2 0.4 17.4* 21.2* 
Ethanol 0.5 1.0 11.7 20.0 
1,1-Dichloroethene 0.2 0.4 9.74 12.3 
Acetone 0.1 0.2 12.6 15.2 
2-Propanol 0.1 0.2 9.65 20.0 
MTBE 0.05 0.1 9.84 13.6 
trans-1,2-Dichloroethene 0.1 0.2 10.2 14.8 
Hexane 0.05 0.1 9.59 14.3 
1,1-Dichloroethane 0.05 0.1 13.14 12.3 
Ethyl Acetate 0.2 0.4 9.26 13.75 
2-Butanone 0.05 0.1 6.27 17.1 
cis-1,2-Dichloroethene 0.05 0.1 11.54* 14.8* 
Chloroform 0.05 0.1 10.14 13 
Cyclohexane 0.05 0.1 7.76 15.6 
1,1,1-trichloroethane 0.05 0.1 9.40 14.1 
Carbon Tetrachloride 0.05 0.1 10.41 14.1 
Benzene 0.2 0.4 10.69 16 
1,2-Dichloroethane 0.05 0.1 11.79 14.2 
Heptane 0.05 0.1 9.38 13.9 
Trichloroethene 0.05 0.1 11.47 14.9 
4-Methyl-2-pentanone 0.1 0.2 7.29 13.5 
Toluene 0.05 0.1 8.90 14.5 
1,1,2-Trichloroethane 0.05 0.1 9.64 12.5 
Tetrachloroethene 0.05 0.1 10.02 13.1 
Chlorobenzene 0.05 0.1 8.23* 18.74* 
Ethylbenzene 0.05 0.1 9.02 12.9 
m,p-Xylene 0.05 0.1 8.1 12.65 
o-Xylene 0.05 0.1 8.11 11.9 
Styrene 0.05 0.1 9.04 13.7 
1,1,2,2-Tetrachloroethane 0.05 0.1 9.98 11.8 
Propylbenzene 0.05 0.1 6.41* 11.69* 
1,3,5-Trimethylbenzene 0.05 0.1 7.29*   12.1* 
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1,2,4-Trimethylbenzene 0.05 0.1 9.92* 12.1* 
1,3-Dichlorobenzene 0.05 0.1 5.79* 12.7* 
1,4-Dichlorobenzene 0.05 0.1 10.74* 12.7* 
1,2-Dichlorobenzene 0.05 0.1 4.97* 12.6* 
Naphthalene 0.05 0.1 2.71* 13.7* 
*Calculated by SKC 
 
Table 7. Summary of Calibration and QC Procedures 

QC Check 
Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Tuning Criteria Prior to calibration and 
at the start of every 12-
hour clock 

Method 8260B tuning 
criteria 

 

Correct problem then repeat tune. 

Initial 5-Point 
Calibration (ICAL) 

Prior to sample analysis Compound criteria in 
Table 1 

Correct problem then repeat initial 
calibration. Analysis may proceed if no 
more than 2 VOCs exceed criteria or 
5% of VOCs if short list is used. 
Narrate exceedances.   

Initial Calibration 
Verification (ICV) 

Once per initial 
calibration 

See Table 1 Verify concentrations and standard 
preparation. Analysis may proceed if no 
more than 2 VOCs exceed criteria or 
5% of VOCs if short list is used.   
Narrate exceedances.  

Continuing Calibration 
Verification (CCV) 

At the start of every shift 
immediately after the 
BFB tune check 

See "CCV criteria" 
column in Table 1 

    

Investigate and correct the problem, up 
to and including recalibration if 
necessary.  Analysis may proceed if no 
more than 2 VOCs exceed criteria or 
5% of VOCs if short list is used.  
Associated results are flagged. 

Internal Standards (IS) IS is added at the time of 
extraction to all samples 
and QC samples. 

For CCVs:  Area 
counts 50 –200%; RT 
w/in 30 seconds of 
midpoint in ICAL 

For blanks, samples 
and non-CCV QC 
checks:  Area counts 50 
– 200%; RT within 20 
seconds of RT in CCV 

CCV:  Inspect and correct system prior 
to sample analysis.  

For blanks:  Inspect the system and re-
analyze the blank.  

For samples:  Re-analyze; if out again, 
flag data. 

Surrogate Surrogate is added at the 
time of extraction to all 
samples and QC 
samples. 

70–130% Same as for Internal Standards. 

Solvent Blanks Immediately after the 
calibration standard or 
after samples with high 
concentrations  

Results less than 
laboratory reporting 
limit (see Table 1) 

Re-aliquot and re-analyze solvent 
blank.  If detections remain, flag 
concentrations in associated samples. 
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Extracted Laboratory 
Blank 

Each set of up to 20 
samples 

Results less than the 
reporting limit 

Flag sample concentrations in 
associated extraction batch. 

Extracted Laboratory 
Control Spike (LCS) 

Each set of up to 20 
samples 

See Table 1. Re-aliquot and re-analyze the extract.  
If within limits, report the re-analysis.  
Otherwise, narrate. 

Extracted Laboratory 
Control Spike Duplicate 
(LCSD) 

Each set of up to 20 
samples 

%RPD ≤ 25% Analysis may proceed if no more than 2 
VOCs exceed criteria (or 5% for short 
list exceed criteria).  Run a 3rd time; 
perform corrective action or narrate as 
appropriate. 
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April 23, 2014 
Sent via e-mail 
 
Mr. Paul Rosasco, PE 
Engineering Management Support, Inc. (EMS) 
7220 W. Jefferson Ave 
Suite 406 
Lakewood, CO 80235 
 
RE: ANALYTICAL LABORATORY SERVICES FOR WEST LAKE LANDFILL   
 EUROFINS AIR TOXICS QUOTE NO. Q140421987R0 
 
Dear Mr. Rosasco, PE: 
 
EUROFINS AIR TOXICS, INC. is pleased to provide this quote and proposal for laboratory services. Our level 
of experience, integrity, expertise, and capacity make us uniquely qualified to support Engineering 
Management Support, Inc. (EMS) in this effort.  
 
For this project, we understand that samples will be submitted for analysis by EPA TO-15, Modified EPA 
TO-15 Low Level. Eurofins Air Toxics will provide data to you as a Level II report by e-mail in .pdf and 
EXCEL formats within 10 business days of sample receipt. If required, we can also provide your data in a 
client specific format within 15 business days of sample receipt. Level IV electronic Comprehensive 
Validation Packages (eCVP) are available via the web within 15 business days of sample receipt. 
 
All other Eurofins Air Toxics, Inc. standard terms and conditions apply unless otherwise specified herein. 
In the absence of a QAPP or SOW Eurofins Air Toxics intends to follow the method procedures as 
outlined by our Standard Operating Procedures (SOPs). Please note all pricing is based upon sample 
analysis for the target compound list(s) enclosed. Any project-specific requirements that vary from this 
may result in a revision of this pricing.  
 
Eurofins Air Toxics, Inc. has taken the lead in laboratory data validation automation with the 
development and utilization of Lumen Data Services® Data Assessor. Data generated from methods 
TO-14A/15, ASTM 5504, TO-3, TO-12 and TO-17 are validated with this software to ensure that you 
receive the highest level of definitive data in the laboratory industry using EPA Functional Guidelines.  
 
Eurofins Air Toxics, Inc. is an environmental laboratory accredited by the National Environmental 
Laboratory Accreditation Program (NELAP) and Department of Defense (DOD-ELAP), and ISO 17025. 
Eurofins Air Toxics is certified by the following states: Arizona DHS, California DHS, New York DOH, 
New Jersey DEP, Oregon DEQ, Texas CEQ, Utah DOH, Commonwealth of Virginia, and Washington 
DOE. 
  
We appreciate the opportunity to provide this quote, and look forward to working with you on this project.  
Please call me if you have questions regarding our submittal or need any additional information. 
 
Sincerely, 
 
Brian Whittaker 
Project Coordinator 
800-985-5955 x3355 
 



   

 

 
 

Price Quotation for 
Engineering Management Support, Inc. (EMS), Lakewood, CO 

West Lake Landfill  
Quote # : Q140421987R0 

April 23, 2014 
 
 
 

Description Unit Cost 
  
Analysis  
EPA TO-15 - Volatile Organic Compounds by GC/MS Full Scan 
TO-15 - see attached 

$ 125.00 

  
Modified EPA TO-15 Low Level - Volatile Organic Compounds by GC/MS Full Scan 
Modified TO-15-LL - see attached 

$135.00 

  
Air Toxics recommends individual certification of canisters for low level and SIM 
analysis  
of VOCs. 
 
The laboratory verifies the integrity of each evacuated canister prior to shipping by 
conducting a leak check after final vacuum of <20 mTorr (29.95 in Hg) is achieved.  
Canisters pass leak check if the vacuum does not decrease by more than 0.5 psig after 
a minimum of an hour.  This leak check represents a modification to the TO-15 method 
which requires conducting a leak check by pressurizing canisters to 30 psig and 
monitoring that pressure does not drop by more than 2 psig over a 24 hour period.  The 
laboratory has demonstrated that the vacuum check is a more rigorous method to detect 
canister leaks.   

 

  
Media Preparation Costs  
6 Liter Summa Canister $30.00 
6 Liter Summa Canister (100% Certified) $55.00 
Flow Controller-24 hr Included 
Flow Controller-24 hr (100% Certified) 
Flow Controller-72 hr 
Flow Controller-72 hr (100% Certified) 

Included 
Included 
Included 

Fuel Surcharge Included 
  
*All media is billed for preparation charges and these costs are applicable regardless of 
whether media is returned used or unused. 

 

  
 
 
 
 
 
 
 

 



   

 

 
 
 
 
 
Miscellaneous Costs (if Required) 
Duplicate Sampling T $8.00 
Unions $20.00/each 
Fittings/ferrules $4.00/each 
Tubing - Teflon $4.00/ft 
Rush media surcharge (Overnight) +55/can 
Rush media surcharge (2nd Day) +30/can 
Report Reissue $125.00/hr 
High Level Sample Prep** $15.00/each 
  
**Additional sample preparation may be required in the case of high level matrix 
interference. 

 

  
Deliverables  
Standard ATL Report (provided in PDF and EXCEL via e-mail) included 
  
  

 
 
 
 
 
 
 
 
 

 



   

 

NOTES: 
 
• Prices quoted are good for 60 days from date of quote. If a quote is provided for an ongoing project, 

prices are subject to a 3% increase on an annual basis. 

• Prices include 2nd day shipping to the site; client is responsible for return shipping. 

• A Fuel Surcharge may be applied depending on fuel costs. If the carrier levies an adjustable fuel 
surcharge on shipments, the same adjustable rate will apply to all sampling media shipments and will 
be reflected as a separate line item on your Eurofins Air Toxics invoice. 

• Please note that reporting limits cited do not take into account sample dilution due to 
canister pressurization nor do they take into account sample dilution due to matrix 
interference. In general, the dilution factor from pressurization will raise reporting limits 
approximately 1.5 to 1.7 times for 6L canisters and 2.4 to 2.5 times for 1L or PAC250 canisters. 

• To ensure availability and prompt delivery of sample media, call at least 5 working days before 
project starts. 

• Eurofins Air Toxics, Inc. reserves the right to dilute samples as necessary so as not to damage 
instrumentation. If you request that samples be analyzed undiluted, additional charges may be 
assessed. 

• Sampling media is provided in support of analytical services. This is not a rental transaction; sample 
canisters may not be sent to another laboratory without prior written consent from Eurofins Air 
Toxics, Inc.  

• Eurofins Air Toxics’ SOP for sample storage states that samples will be retained only until 
analysis is completed; at such time the samples will be released for cleaning. The cost to 
have Eurofins Air Toxics hold a canister past the date of analysis is $25/day per canister, with 
a maximum of 5 days. 

• Client bears sole responsibility for determining the applicability of and meeting compliance with all 
regulations applicable to the shipment of samples. Eurofins Air Toxics assumes no liability with 
respect to the collection, handling, or shipping of samples. D.O.T. HAZMAT Hotline is (800) 467-
4922.   

• Invoicing on Net 30 basis. Analytical services will be provided per Eurofins Air Toxics’ Standard 
Terms and Conditions. 

• Media should be returned to the laboratory within 15 days of receipt.  Using canisters beyond 
15 days increases the risk of having unacceptable initial vacuum at the start of sampling. ATL does 
not guarantee canister vacuum after 30 days. After 21 days , a fee of $50/canister will be applied 
for extended use.  After 45 days if the canisters have not been returned and special arrangements 
have not been made with the PM an invoice for the cost of the media will be issued.  

 
Standard report and standard EDD turnaround time is 10 business days. 

 
Eurofins Air Toxics Rush Turnaround Time Surcharges: 

Same Day - 200% 
1 Day - 100% 
2 Day - 75% 
3 Day - 50% 

1 Week - 15% 
Note: Rush TATs are calculated by business days not by time of receipt; if specific time of delivery is required this 
must be established with the laboratory ahead of time. Surcharges apply to analytical prices only. Call to discuss 

rush turnaround time availability. 



  
 

Method: TO-15 
 

 
 
Reporting limits cited do not take into account sample dilution due to canister pressurization. 
 

 

Compound Rpt.Limit(ppbv) 
Freon 12 0.50 
Freon 114 0.50 
Chloromethane 5.0 
Vinyl Chloride 0.50 
1,3-Butadiene 0.50 
Bromomethane 5.0 
Chloroethane 2.0 
Freon 11 0.50 
Ethanol 2.0 
Freon 113 0.50 
1,1-Dichloroethene 0.50 
Acetone 5.0 
2-Propanol 2.0 
Carbon Disulfide 2.0 
3-Chloropropene 2.0 
Methylene Chloride 5.0 
Methyl tert-butyl ether 0.50 
trans-1,2-Dichloroethene 0.50 
Hexane 0.50 
1,1-Dichloroethane 0.50 
2-Butanone (Methyl Ethyl Ketone) 2.0 
cis-1,2-Dichloroethene 0.50 
Tetrahydrofuran 0.50 
Chloroform 0.50 
1,1,1-Trichloroethane 0.50 
Cyclohexane 0.50 
Carbon Tetrachloride 0.50 
2,2,4-Trimethylpentane 0.50 
Benzene 0.50 
1,2-Dichloroethane 0.50 
Heptane 0.50 
Trichloroethene 0.50 
1,2-Dichloropropane 0.50 
1,4-Dioxane 2.0 
Bromodichloromethane 0.50 
cis-1,3-Dichloropropene 0.50 
4-Methyl-2-pentanone 0.50 
Toluene 0.50 
trans-1,3-Dichloropropene 0.50 
1,1,2-Trichloroethane 0.50 
Tetrachloroethene 0.50 
2-Hexanone 2.0 
Dibromochloromethane 0.50 
1,2-Dibromoethane (EDB) 0.50 
Chlorobenzene 0.50 
Ethyl Benzene 0.50 
m,p-Xylene 0.50 
o-Xylene 0.50 
Styrene 0.50 
Bromoform 0.50 
Cumene 0.50 
1,1,2,2-Tetrachloroethane 0.50 



  
 

Method: TO-15 
 

 
 
Reporting limits cited do not take into account sample dilution due to canister pressurization. 
 

 

Propylbenzene 0.50 
4-Ethyltoluene 0.50 
1,3,5-Trimethylbenzene 0.50 
1,2,4-Trimethylbenzene 0.50 
1,3-Dichlorobenzene 0.50 
1,4-Dichlorobenzene 0.50 
alpha-Chlorotoluene 0.50 
1,2-Dichlorobenzene 0.50 
1,2,4-Trichlorobenzene 2.0 
Hexachlorobutadiene 2.0 

 
 
 

Surrogate Method Limits 
Toluene-d8 70-130 
1,2-Dichloroethane-d4 70-130 
4-Bromofluorobenzene 70-130 



  
 

Method: Modified TO-15-LL 
 

 
 
Reporting limits cited do not take into account sample dilution due to canister pressurization. 
 

 

Compound Rpt.Limit(ppbv) 
Freon 12 0.10 
Freon 114 0.10 
Chloromethane 0.50 
Vinyl Chloride 0.10 
1,3-Butadiene 0.10 
Bromomethane 0.50 
Chloroethane 0.50 
Freon 11 0.10 
Ethanol 0.50 
Freon 113 0.10 
1,1-Dichloroethene 0.10 
Acetone 0.50 
2-Propanol 0.50 
Carbon Disulfide 0.50 
3-Chloropropene 0.50 
Methylene Chloride 0.20 
Methyl tert-butyl ether 0.10 
trans-1,2-Dichloroethene 0.10 
Hexane 0.10 
1,1-Dichloroethane 0.10 
2-Butanone (Methyl Ethyl Ketone) 0.50 
cis-1,2-Dichloroethene 0.10 
Tetrahydrofuran 0.50 
Chloroform 0.10 
1,1,1-Trichloroethane 0.10 
Cyclohexane 0.10 
Carbon Tetrachloride 0.10 
2,2,4-Trimethylpentane 0.50 
Benzene 0.10 
1,2-Dichloroethane 0.10 
Heptane 0.10 
Trichloroethene 0.10 
1,2-Dichloropropane 0.10 
1,4-Dioxane 0.10 
Bromodichloromethane 0.10 
cis-1,3-Dichloropropene 0.10 
4-Methyl-2-pentanone 0.10 
Toluene 0.10 
trans-1,3-Dichloropropene 0.10 
1,1,2-Trichloroethane 0.10 
Tetrachloroethene 0.10 
2-Hexanone 0.50 
Dibromochloromethane 0.10 
1,2-Dibromoethane (EDB) 0.10 
Chlorobenzene 0.10 
Ethyl Benzene 0.10 
m,p-Xylene 0.10 
o-Xylene 0.10 
Styrene 0.10 
Bromoform 0.10 
Cumene 0.10 
1,1,2,2-Tetrachloroethane 0.10 



  
 

Method: Modified TO-15-LL 
 

 
 
Reporting limits cited do not take into account sample dilution due to canister pressurization. 
 

 

Propylbenzene 0.10 
4-Ethyltoluene 0.10 
1,3,5-Trimethylbenzene 0.10 
1,2,4-Trimethylbenzene 0.10 
1,3-Dichlorobenzene 0.10 
1,4-Dichlorobenzene 0.10 
alpha-Chlorotoluene 0.10 
1,2-Dichlorobenzene 0.10 
1,2,4-Trichlorobenzene 0.50 
Hexachlorobutadiene 0.50 

 
 
 

Surrogate Method Limits 
1,2-Dichloroethane-d4 70-130 
Toluene-d8 70-130 
4-Bromofluorobenzene 70-130 
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MATRIX :
Reference Code Description

Air

ASTM D1945 03 Natural Gas by Gas Chromatography30024443

AnalyteAnalyte Code
2-Methylbutane (Isopentane)4938
2-methylpropane (Isobutane)4942
Acetylene4323
Carbon dioxide3755
Carbon monoxide3780
Ethane4747
Ethene4752
Helium1767
Hydrogen1772
Methane4926
n-Butane5007
Neopentane9511
Nitrogen1843
n-Pentane5028
n-Propane5029
Oxygen3895

ASTM D1946-90 Reformed Gas by Gas Chromatography30024465

AnalyteAnalyte Code
Carbon dioxide3755
Carbon monoxide3780
Ethane4747
Ethene4752
Helium1767
Hydrogen1772
Methane4926
Nitrogen1843
Oxygen3895

ASTM D5504 08 Determination of Sulfur Compounds in Natural Gas and Gaseous
Fuels by Gas Chromatography and Chemiluminescence

30032258

AnalyteAnalyte Code
1-Propanethiol4842
2,5-Dimethylthiophene6113
2-Ethylthiophene4544
2-Propanethiol4843
3-Methylthiophene5783
Carbon disulfide4450
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AnalyteAnalyte Code
Carbonyl sulfide7215
Diethyl Disulfide6078
Diethyl Sulfide6081
Dimethyl disulfide4729
Dimethyl Sulfide6116
Ethanethiol7506
Hydrogen sulfide3840
i-Butanethiol3725
Methanethiol7507
t-Butanethiol9556
Tetrahydrothiophene9574
Thiophene9578

EPA TO-10A (GC/ECD) Pesticides and PCBs with HV PUF by GC/ECD10247504

AnalyteAnalyte Code
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
Aroclor-1016 (PCB-1016)8880
Aroclor-1232 (PCB-1232)8890
Aroclor-1242 (PCB-1242)8895
Aroclor-1248 (PCB-1248)8900
Aroclor-1254 (PCB-1254)8905
Aroclor-1260 (PCB-1260)8910
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Methoxychlor7810
Toxaphene (Chlorinated camphene)8250

EPA TO-11A Determination of Formaldehyde in Ambient Air Using Adsorbent
Cartridge Followed by High Performance Liquid Chromatography
(HPLC)

10311805

AnalyteAnalyte Code
Acetaldehyde4300
Acetone4315
Benzaldehyde5570
Butylaldehyde (Butanal)4430
Crotonaldehyde4545
Formaldehyde4815
Hexanaldehyde (Hexanal)3825
Isovaleraldehyde6330
m-Tolualdehyde (1,3-Tolualdehyde)5125
o-Tolualdehyde (1,2-Tolualdehyde)6755
Propionaldehyde (Propanal)3965
p-Tolualdehyde (1,4-Tolualdehyde)6760
Valeraldehyde (Pentanal, Pentanaldehyde)4040
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EPA TO-12 Non-Methane Organic Compounds by GC/FID10248201

AnalyteAnalyte Code
Non-methane organics3860

EPA TO-13A Polycyclic Aromatic Hydrocarbons in Ambient Air by GC/MS10248405

AnalyteAnalyte Code
2-Chloronaphthalene5795
2-Methylnaphthalene6385
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(e)pyrene5605
Benzo(g,h,i)perylene5590
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Chrysene5855
Dibenz(a,h) anthracene5895
Fluoranthene6265
Fluorene6270
Indeno(1,2,3-cd) pyrene6315
Naphthalene5005
Phenanthrene6615
Pyrene6665

EPA TO-13A SIM Polycyclic Aromatic Hydrocarbons in Ambient Air by GC/MS SIM10248449

AnalyteAnalyte Code
1-Methylnaphthalene6380
2-Chloronaphthalene5795
2-Methylnaphthalene6385
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(e)pyrene5605
Benzo(g,h,i)perylene5590
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Chrysene5855
Dibenz(a,h) anthracene5895
Dibenzofuran5905
Fluoranthene6265
Fluorene6270
Indeno(1,2,3-cd) pyrene6315
Phenanthrene6615
Pyrene6665

EPA TO-14A Volatile Organic Compounds with SUMMA canister and GC/MS10248609

AnalyteAnalyte Code
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)5195
1,1,2-Trichloroethane5165
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
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AnalyteAnalyte Code
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dibromoethane (EDB, Ethylene dibromide)4585
1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon-114)4695
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3,5-Trimethylbenzene5215
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
1-Propene4836
2-Hexanone4860
4-Ethyltoluene4542
Acetone4315
Benzene4375
Benzyl chloride5635
Bromodichloromethane4395
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
cis & trans-1,2-Dichloroethene4705
cis-1,3-Dichloropropene4680
Cyclohexane4555
Dichlorodifluoromethane (Freon-12)4625
Ethanol4750
Ethylbenzene4765
Hexachlorobutadiene4835
Isopropyl alcohol (2-Propanol, Isopropanol)4895
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methylene chloride (Dichloromethane)4975
Naphthalene5005
n-Heptane4825
n-Hexane4855
n-Propylbenzene5090
Styrene5100
Tetrachloroethylene (Perchloroethylene)5115
Tetrahydrofuran (THF)5120
Toluene5140
trans-1,3-Dichloropropylene4685
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl chloride5235
Xylene (total)5260

EPA TO-15 VOCs collected in Canisters by GC/MS10248803

AnalyteAnalyte Code
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)5195
1,1,2-Trichloroethane5165
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dibromoethane (EDB, Ethylene dibromide)4585
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
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AnalyteAnalyte Code
1,2-Dichloropropane4655
1,3,5-Trimethylbenzene5215
1,3-Butadiene9318
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
1,4-Dioxane (1,4- Diethyleneoxide)4735
1-Propene4836
2,2,4-Trimethylpentane5220
2-Butanone (Methyl ethyl ketone, MEK)4410
2-Hexanone4860
4-Ethyltoluene4542
4-Methyl-2-pentanone (MIBK)4995
Acetone4315
Acrolein (Propenal)4325
Allyl chloride (3-Chloropropene)4355
Benzene4375
Benzyl chloride5635
Bromodichloromethane4395
Bromoform4400
Carbon disulfide4450
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
cis & trans-1,2-Dichloroethene4705
cis-1,3-Dichloropropene4680
Cyclohexane4555
Dichlorodifluoromethane (Freon-12)4625
Ethanol4750
Ethylbenzene4765
Hexachlorobutadiene4835
Isopropyl alcohol (2-Propanol, Isopropanol)4895
Isopropylbenzene4900
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methyl tert-butyl ether (MTBE)5000
Methylene chloride (Dichloromethane)4975
Naphthalene5005
n-Heptane4825
n-Hexane4855
n-Propylbenzene5090
Styrene5100
Tetrachloroethylene (Perchloroethylene)5115
Tetrahydrofuran (THF)5120
Toluene5140
trans-1,3-Dichloropropylene4685
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl acetate5225
Vinyl chloride5235
Xylene (total)5260

EPA TO-15 GC/MS SIM VOCs collected in Canisters by GC/MS SIM10248858

AnalyteAnalyte Code
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)5195
1,1,2-Trichloroethane5165
1,1-Dichloroethane4630
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AnalyteAnalyte Code
1,1-Dichloroethylene4640
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dibromoethane (EDB, Ethylene dibromide)4585
1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon-114)4695
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3,5-Trimethylbenzene5215
1,3-Butadiene9318
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
2-Butanone (Methyl ethyl ketone, MEK)4410
2-Hexanone4860
4-Ethyltoluene4542
4-Methyl-2-pentanone (MIBK)4995
Acetone4315
Benzene4375
Benzyl chloride5635
Bromodichloromethane4395
Bromoform4400
Carbon disulfide4450
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
cis-1,2-Dichloroethylene4645
cis-1,3-Dichloropropene4680
Dichlorodifluoromethane (Freon-12)4625
Ethylbenzene4765
m+p-xylene5240
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methyl tert-butyl ether (MTBE)5000
Methylene chloride (Dichloromethane)4975
Naphthalene5005
n-Heptane4825
n-Hexane4855
o-Xylene5250
Styrene5100
Tetrachloroethylene (Perchloroethylene)5115
Toluene5140
trans-1,2-Dichloroethylene4700
trans-1,3-Dichloropropylene4685
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl chloride5235

EPA TO-17 Determination of Volatile Organic Compounds in Ambient Air Using
Active Sampling Onto Sorbent Tubes

10312206

AnalyteAnalyte Code
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)5195
1,1,2-Trichloroethane5165
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon-114)4695
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AnalyteAnalyte Code
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3,5-Trimethylbenzene5215
1,3-Butadiene9318
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
1,4-Dioxane (1,4- Diethyleneoxide)4735
1-Methylnaphthalene6380
2,2,4-Trimethylpentane5220
2-Butanone (Methyl ethyl ketone, MEK)4410
2-Hexanone (MBK)4860
2-Methylbutane (Isopentane)4938
2-Methylnaphthalene6385
4-Ethyltoluene4542
4-Isopropyltoluene (p-Cymene)4910
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzene4375
Carbon disulfide4450
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
cis-1,2-Dichloroethylene4645
Cyclohexane4555
Ethylbenzene4765
Fluoranthene6265
Fluorene6270
Hexachlorobutadiene4835
Isopropyl alcohol (2-Propanol, Isopropanol)4895
Isopropylbenzene4900
m+p-xylene5240
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methyl tert-butyl ether (MTBE)5000
Methylcyclohexane4965
Methylene chloride (Dichloromethane)4975
Naphthalene5005
n-Butylbenzene4435
n-Heptane4825
n-Hexane4855
n-Propylbenzene5090
o-Xylene5250
Phenanthrene6615
Pyrene6665
sec-Butylbenzene4440
Styrene5100
Tetrachloroethylene (Perchloroethylene)5115
Toluene5140
trans-1,2-Dichloroethylene4700
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl chloride5235
Xylene (total)5260
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EPA TO-3 Cryogenic Trapping10249000

AnalyteAnalyte Code
Benzene4375
Ethylbenzene4765
Toluene5140
Xylene (total)5260

EPA TO-4A Pesticides and PCBs by HV PUF GC10249204

AnalyteAnalyte Code
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
Aroclor-1016 (PCB-1016)8880
Aroclor-1232 (PCB-1232)8890
Aroclor-1242 (PCB-1242)8895
Aroclor-1248 (PCB-1248)8900
Aroclor-1254 (PCB-1254)8905
Aroclor-1260 (PCB-1260)8910
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Methoxychlor7810
Toxaphene (Chlorinated camphene)8250
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Appendix D 

Instrumentation Descriptions 



  Outdoor Hi-Volume Air Samplers- 
 
• Automatic/PID Mass or Volumetric Flow 
   Control  
• Networking & Communication 
Capabilities 
• Continuous Data Logging  
• Auto Calibration feature  
• Programmable Timer & Total Volume 
   Shut-Off  
• Brushless 2 or 3 Stage Blower Motor  
• For Continuous Use/Maintenance Free  
• Applicable to EPA’s 40 CFR 50, App. B  
• PM-10 Head Adaptable  
 
 High volume air samplers are housed in a 
clear anodized aluminum outdoor shelter. 
The units incorporate a maintenance-free, 
two or three stage centrifugal blower 
powered by a brushless, variable speed, 
maintenance free motor. Blower selection 
is dependent upon individual sampling 
environment. The speed of the motor is 
controlled by a programmable logic 
controller (PLC) that accepts an input 
from a mass or volumetric flow sensor 
mounted in the sample air flow stream. 
The PLC detects changes in the operator’s 
pre-set flow rate due to changes in temperature, barometric pressure and pressure drop 
due to dust loading on filter media. It compensates for these changes by adjusting the 
motor speed to maintain the pre-set flow rate. The illuminated, graphic LCD displays the 
operator’s Pre-Set Flow Rate, Instantaneous Flow Rate, Total Volume of Air Sampled, and 
Elapsed Sample Time. The PLC also allows for programming of custom sample on/off time 
settings & pre-set total volume shut off. Networking and Communication option set-ups 
include: two (selectable) RS232/RS485 ports, a 4-20 mA and/or 0-10 VDC analog output 
proportional to flow, the ability to send & receive SMS messages to/from any CDMA/GSM 
cellular phone for possibly alerting/reporting any pre-defined event via text message, 
remote or local data acquisition, data logging in MS Excel format, and a custom remote 
access utility that allows complete control of the unit from a remote location.  
  



HI-Volume Air Flow Calibrator   
 
HI-Volume Air Flow calibrators 
have eliminated the need for 
cumbersome orifice plates and 
water manometers.  The units 
utilize a precision machined 
Venturi tube coupled with a 
pressure differential gauge 
giving a direct reading in the 
volumetric units of choice (i.e. 
SCFM @ stp).  It is calibrated 
against an in-line N.I.S.T. 
traceable laminar flow element.  
The primary calibrator meets 
the requirements of MIL Std. 
45662A.  They are intended to 
be used open to air. The direct 
meter read-out will indicate the 
flow in standard CFM, LPM, or CMM at standard conditions (29.92” of Hg and 70º F).  Given 
actual sampling temperature & barometric pressure during calibration, a technician can 
convert actual flow readings (i.e. ACFM) to standard units (i.e. SCFM) by making a simple 
calculation using look-up correction factors from tables given in the operating manual.  An 
operator is able to calibrate a unit with a 4” diameter filter holder assembly. 
 

Calibration Adapter Plates (High Flow)     
 
Adapters are designed to reduce 
overall pressure drop found during 
the calibration of standard 4” 
diameter and 8” x 10” filter paper 
sampling applications.  The FHA’s 
unique design reduces the overall 
paper to adapter fitting contact, 
thereby allowing the maximum 
obtainable free cross-sectional 
surface area through which 
unrestricted air can pass.  This is 
done to duplicate the conditions 
of ambient air, open face, 
sampling procedures and to 
reduce the overall error in 
calibration.   
 



Filter Paper for Air Sampling 
 
Glass fiber filter media is made from 100% 
micro-fine borosilicate glass fibers.  Glass 
fiber filters are used where high flow rate 
and micron/sub-micron filtration is 
required.  The filter media can be used for 
both liquid and air filtration.  In the highest 
purity form, HI-Q offers a binderless “AE” 
grade glass filter media.  
 
Properties of Glass Fiber Media: The 
borosilicate glass fibers are inert and 
resistant to all but strongly alkaline bases or 
acids such as hydrofluoric acid.  The fibers 
are heat resistant and will only begin to 
soften at over 600°C.  The borosilicate glass 
has a refractive index of 1.51, and when 
immersed in a solvent of a similar refractive 
index like benzene, the fibers will be transparent. Particles collected on the media then 
become easier to visibly identify. 
 
 

SUMMA Canister Overview 
 
The term “SUMMA” Canister is a 
genericized trademark that refers to 
electropolished, passivated stainless 
steel vacuum sampling devices which are 
cleaned, evacuated, and used to collect 
whole-air samples for laboratory 
analysis. 
The samples can be analyzed using 
methods such as EPA Method TO-15 for 
VOCs, ASTM Method D-1946 for Methane 
and other hydrocarbons, and a host of 
other methods for other parameters. 

 
Because these canisters are so versatile, 
they are widely used to sample for 
indoor air quality, odor identification, 
environmental compliance, worker 
exposure, and process effluent 
measurement, among others. 



 

Radiation Dosimeter (TLD) 
  

The standard TLD dosimeter card consists 
of a coded slide placed in a slide holder, 
with or  without fi lters, and carried inside 
the dosimeter cover. The slide has four 
positions for the detectors (pellets, chips or 
rods). The detectors are not  attached to the 
slide positions and any required number of 
positions up to four can be used.This makes 
it possible to handle the elements 
separately (e.g. extremity or clinical 
dosimetry).  
 
 
Alpha Track Detector for Radon Gas 

A radon monitor is a diffusion-based long-
term alpha track detector. The detector is 
composed of a sealed plastic chamber which 
holds a specially manufactured plastic chip 
called CR-39. Radon enters the chamber 
through a seam around the circumference of 
the device, preventing dust and other 
particles from entering. Each detector has a 
unique serial number for tracking and 
satisfies chain of custody requirements. 

After choosing an appropriate testing 
location, the detector is removed from its 
pouch to begin exposure.  As radon gas 
diffuses into the chamber, it begins 
radioactive decay.  Alpha particle emissions make "tracks" or etchings on the plastic chip in 
the chamber. After an exposure period of three months to one year, the detector is placed 
back in the pouch and returned to the laboratory for analysis by etching and magnified 
image track counting. 

  
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
Target Volatile Organic Compounds 

and 
Radiello 130 Reporting Limits 



  
 

Method: Passive SE GC/MS - Full 130 
 

 
 
 
 

 

Compound Rpt.Limit(ug) Rpt Limit (ug/m3 – 
30 day exposure) 

Ethanol 1.0 0.23 
Acetone 0.20 0.06 
2-Propanol 0.20 0.09 
Methyl tert-butyl ether 0.10 0.04 
Hexane 0.10 0.04 
Ethyl Acetate 0.40 0.12 
2-Butanone (Methyl Ethyl Ketone) 0.10 0.03 
Chloroform 0.10 0.03 
1,1,1-Trichloroethane 0.10 0.04 
Cyclohexane 0.10 0.04 
Carbon Tetrachloride 0.10 0.03 
Benzene 0.40 0.12 
1,2-Dichloroethane 0.10 0.03 
Heptane 0.10 0.04 
Trichloroethene 0.10 0.03 
4-Methyl-2-pentanone 0.20 0.07 
Toluene 0.10 0.03 
Tetrachloroethene 0.10 0.04 
Chlorobenzene 0.10 0.03 
Ethyl Benzene 0.10 0.03 
m,p-Xylene 0.10 0.03 
o-Xylene 0.10 0.04 
Styrene 0.10 0.04 
Propylbenzene 0.10 0.04 
1,4-Dichlorobenzene 0.10 0.05 
Naphthalene 0.10 0.09 

 
 
 

Surrogate Method Limits 
Toluene-d8 70-130 
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1.1 INTRODUCTION 

 
The purpose of this site-specific Health and Safety Plan (HASP) is to: 

 
• Identify the health and safety hazards of each phase of site operations. 
 
• Identify the procedures to be implemented to ensure employee protection. 

 
The information in this HASP has been developed in accordance with applicable standards 
and generally recognized industry practices.  This document is based on site-specific 
information in regards to the Bridgeton Landfill, LLC.  (Site) located at 13570 St. Charles 
Rock Road, Bridgeton, Missouri 63044. 

 
This written program shall be made available to Bridgeton Landfill, LLC personnel; any 
representatives designated by the Bridgeton Landfill, LLC; any contractor or subcontractor and 
their representatives who will be involved with site operations; OSHA personnel; and the 
appropriate personnel of the regulatory agencies that permit the site including the Missouri 
Department of Natural Resources (MDNR) Solid Waste Management Program (SWMP) and the 
St. Louis County Department of Health (SLCDOH). 

 
Periodic evaluations will be made by site personnel to determine the effectiveness of this 
HASP.  Any deficiencies noted in the effectiveness of the HASP shall be corrected by the Site. 

 
All records supporting the requirements of this HASP are available upon request by 
contacting the Project Health and Safety Officer (HSO), Derek Bouchard, at 314-302-3634. 

 
 
1.2 General Considerations 

 
The levels of protection and the procedures specified in this HASP are based on the best 
information available at this time, and represent the minimum health and safety requirements to 
be observed by all site personnel, contractor and subcontractor employees, while engaged in 
site activities.  Additionally, the content of this HASP may change or undergo revision as 
additional information is obtained during the field activities.  Any changes to this HASP shall 
be reviewed by the Project HSO for approval. 

 
Compliance with Health and Safety Requirements 

 
The safety of all onsite personnel is ultimately the responsibility of each employee and his or 
her respective employer.  Subcontractors are required to provide the necessary safety  
equipment, medical monitoring, and safety training to their personnel in compliance with the 
Occupational Safety and Health Administration (OSHA) regulations provided in 29 CFR 1910.120. 

 
It is the responsibility of each individual involved in site activities to read this document carefully.  
If you have any questions or concerns that you feel are not adequately addressed, please 
contact the Project HSO.  Follow the designated health and safety procedures, be alert to the 
hazards associated with working on any construction site in close proximity to heavy equipment, 
and above all else, use common sense and exercise reasonable caution at all times. 
 
Any contractor found to be in violation of the site health and safety requirements may be subject 
to a written Notice of Safety Violation (Appendix K).  Any written Notice of Safety Violation will 
be provided to the worker and the worker’s supervisor.  The worker shall be required to take 
immediate corrective action and certify that the appropriate measures have been taken to 
remove the unsafe condition or practice. 
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1.3 Safety Personnel and Chain of Command 

 
The requirements of this HASP will be implemented through an effective organizational 
structure that includes the Project HSO, site personnel, contractors, and subcontractors. 

 
Project Health and Safety Officer (HSO) 

 
The Project HSO shall be responsible for the overall implementation of the HASP.  This shall 
include, but is not limited to, review and approval of the HASP, communication of this HASP 
to subcontractor personnel, implementation of appropriate changes to the HASP, and 
relating any changes through the affected organizational structure.  The HSO shall also be 
responsible, but not limited to, the following activities: 

 
• Perform and document a safety orientation for all individuals involved in site 

activities, which will serve to familiarize them with the procedures, requirements, 
and provisions of this HASP. 

 
• Provide for the safety of any visitors who enter the work area. 
 
• Order the immediate shutdown of site activities in the case of an emergency. 
 
• Provide the safety equipment, personal protective equipment (PPE), and other 

items necessary for site personnel.  Ensure that contractors and subcontractors 
have provided the same for their respective employees. 

 
• Enforce the use of required safety equipment, PPE, and other items 

necessary for employee and community safety. 
 

Site Personnel 
 

All site personnel are responsible for their own safety as well as the safety of those 
around them.  All site personnel shall use any equipment provided in a safe and 
responsible manner, as directed by the Site. 

 
Site personnel are expected to take the following actions as appropriate: 

 
• Suspend any operations that may cause an imminent health hazard to 

employees, subcontractors, or others. 
 
• Correct job site hazards when possible to do so, without endangering life or health. 
 
• Be vigilant for any ill effects experienced by any crewmember, especially 

those symptoms caused by heat stress or chemical exposure. 
 
• Report safety and health concerns to the HSO. 

 
Equipment Operators 

 
All equipment operators are responsible for the safe operation of heavy equipment under 
their control.  Operators are responsible for inspecting their equipment to ensure safe 
performance.  Brakes, hydraulic lines, backup alarms, and fire extinguishers must be 
inspected during site mobilization.  Equipment will be taken out of service if an unsafe 
condition occurs.  All equipment operators are required to wear seat belts during operation. 
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Contractors and Subcontractors 

 
All contractors and subcontractors shall be expected to execute their specific job duties 
in a safe manner, and to provide sufficient resources, personnel, and equipment to meet 
this expectation.  To facilitate preparation for this work effort, a copy of this HASP will be 
provided to each contractor and subcontractor. 

 
As discussed above, the ultimate responsibility for the health and safety of the individual rests 
with the individual and his or her colleagues.  Each individual is responsible for exercising the 
utmost care and good judgment in protecting his or her own health and safety, and that of fellow 
workers.  Should any contractor or subcontractor observe a potentially unsafe condition or 
situation, it is the responsibility of that individual to immediately bring the observed condition 
to the attention of the HSO. 

 
Should a contractor or subcontractor find himself or herself in a potentially hazardous situation, 
that individual shall immediately discontinue the hazardous procedure(s) and personally take 
appropriate preventative or corrective action, and immediately notify the HSO of the nature of the 
hazard.  In the event of an immediately dangerous or life-threatening situation, the contractor or 
subcontractor automatically has “stop work” authority. 

 
 
1.4 General Procedures 

 
The following personal hygiene and work practice guidelines are intended to prevent injuries 
and adverse health effects.  These guidelines represent the minimum standard procedures for 
reducing potential risks associated with this project and are to be followed by site personnel, 
contractor, and subcontractor employees at all times.  Individual guidelines are covered in 
greater detail later in this HASP. 

 
• The “buddy system” will be used when conducting field activities.  This can be 

accomplished through: 
 
o Physical proximity, i.e., within hearing or line of site of a landfill employee or 

HAZWOPER-trained contractor who can respond if assistance is required. 
 

o Access to cell-phone or radio communication with a landfill employee or 
HAZWOPER-trained contractor who is onsite and can respond if assistance is 
required. 

 
• A multipurpose dry chemical fire extinguisher, a complete field first aid kit, and a bottle 

of emergency eyew a s h  solution shall be supplied by each contractor and 
immediately available to each respective contractor’s project field personnel.  For 
example, field support vehicles will be stocked with these items. 

 
• Eating, drinking, smoking, taking medications, chewing gum or tobacco, etc. is 

prohibited in the immediate vicinity of the work area.  Work area is generally defined as: 
 

o Any subsurface disturbance, maintenance of any piping that may contain 
leachate and/or gas.  
 

o Repair or modification of any well or subsurface point that may contain leachate 
and/or gas. 

 
• Thoroughly wash hands and, if necessary, face before eating or putting anything in 

your mouth (i.e., avoid hand-to-mouth contamination). 
 
• Stand upwind of sample locations whenever possible. 
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• Be alert to potentially changing exposure conditions as evidenced by perceptible 

odors, unusual appearance of excavated soils, oily sheen on water, etc. 
 
• Be alert to the symptoms of fatigue and heat/cold stress, and their effect on the 

normal caution and judgment of personnel. 
 
• Establish prearranged hand signals or other means of emergency communication 

when wearing respiratory equipment since this equipment seriously impairs speech 
communications. 

 
• Noise may pose a health and safety hazard during work activities.  A good rule of 

thumb to follow is that if you have to shout in order to communicate a distance of 3 
feet in steady state (continuous) noise, you should be wearing hearing protection.  
Likewise, any impact noise from activities that are loud enough to cause discomfort 
would also indicate the need for hearing protection. 

 
• Always wear an appropriate level of personal protection.  Lesser levels of protection 

can result in preventable exposure; excessive levels of safety equipment can impair 
efficiency and increase the potential for incidents to occur. 

 
 
1.5 Site Control Procedures 

 
Employees and contract workers must code into the landfill site using the Prox cards that will 
be issued once the access control system is in place.  Authorized guests and temporary 
contract workers must read the contractor safety orientation before accessing the 
sites.  Those individuals will be issued temporary Prox cards, and they must code in 
and out of the landfill area. Authorized personnel will be required to accompany any visitors to 
the work site. 
 

 
1.6 Site Training 

 
Worker Competency and Experience 

 
All personnel conducting work at this site shall have demonstrated competency in the skills 
and activities relevant to their work at the site.  This competency may be demonstrated 
through continuing education, work experience, or a combination thereof.  The relevant 
subject matter may include, but is not limited to, heavy equipment operation, hand signals, first 
aid, hand tool safety, electrical safety, PPE usage, material handling, and trenching and 
excavation. 
 
Hazardous Waste Operator (HAZWOPER) Training and Safety Training 

 
OSHA HAZWOPER training is not mandatory for a l l  personnel conducting work at the site; 
however, all Bridgeton Landfill employees with responsibilities for leachate management must 
receive 40-hour HAZWOPER training pursuant to 29 CFR 1910.120.  HAZWOPER training 
shall be conducted by a qualified training contractor.  All personnel must receive this training 
prior to performing tasks associated with leachate management, or must receive training 
within six months after the date of their assignment to leachate management responsibilities.  
No employee may work in this area in an unsupervised position before completing the training 
requirements.   
 
Bridgeton Landfill has developed a site-specific safety orientation for all employees and 
contract workers.  Workers must review the presentation and certify that they have read and will 
follow all health and safety policies and procedures.  Contractor supervisors are responsible for 
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insuring that new workers take the orientation prior to working onsite.  Furthermore, Bridgeton 
Landfill is developing an access control system so that only workers who have taken the safety 
orientation have credentials to access the site.   

 
All other site contract workers involved in leachate management must work under the 
supervision of an employee or contractor who is HAZWOPER trained.   
 

Position Job Duties Personnel Name 

Bridgeton  Landfill 
Environmental Manager 

See Appendix J: Position 
Descriptions. Brian Power 

Bridgeton  Landfill 
Environmental  Specialist 

See Appendix J: Position 
Descriptions. 

Bryan Sehie 
Mike Lambrich  

Health and Safety Officer  
Training Coordinator 

See Appendix J: Position 
Descriptions. Derek Bouchard 

Bridgeton Landfill Technician See Appendix J: Position 
Descriptions. 

Dusty Smith 
Ryan Ayers  
Ryan Daniels  
David Voyles  
Stephen Lee  
Devin Hummel  
Forrest Booth 

 
The updated status of required HAZWOPER training is found in Appendix I. 
 
Bridgeton Landfill maintains the following documents for each employee: 
 

• The job title and written job description for each position at the facility with 
responsibilities for leachate management and the name of the employee filling each 
position. 
 

• Training records documenting the training requirements and the training received for 
each employee responsible for leachate management.  Appendix A and Appendix B 
include Acknowledgment Forms for HASP and ongoing safety training activities. 
 

• All training records on current personnel will be kept until closure of the facility.  
Training records on former employees will be kept for at least three years from the 
date the employee last worked at the facility.  The training coordinator is responsible 
for maintaining the records. 

 
Annual Review 
 
All personnel with responsibilities for direct management of leachate will receive an annual 
safety training review.  A HAZWOPER 8-hour refresher course or other course specific to the 
hazards encountered at the site may fulfill this requirement.  In addition, safety, spill prevention 
and spill response procedures are regularly covered during daily briefings. 
 
Annual review of the most current contractor-training program and HASP is required for all 
subcontractors and their personnel each calendar year following the initial briefing.  Each 
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calendar year, Bridgeton Landfill will update the access credential for each individual only after 
the individual has received annual training.   
 
Daily Safety Briefings 
 
During the project, at intervals not to exceed 24 hours, supplemental safety meetings shall 
be conducted by the subcontractor supervisor or designee to discuss work performed to date, 
safety incidents (if any), potential health and safety hazards associated with upcoming tasks, 
and necessary precautions to be taken.  
 
Fork Lift and Aerial Lift Training 

 
If and when used on the site, it is mandatory that fork lifts and aerial lifts only be operated and 
inspected by employees who have received the Industrial Powered Truck Training and the 
Aerial Lift Training indicated in OSHA 1910.178.  These trainings require both classroom time 
and field time inspecting and operating the equipment.  Proof of training certificates for 
operators who have received the training must be available for inspection at the project site.  
Inspection checklist forms are found in Appendix H. 

 
 
1.7 Health and Safety Plan (HASP) Applicability 

 
This HASP applies specifically to all activities performed at the Bridgeton Landfill, Bridgeton, 
Missouri.  It has been prepared specifically for this project. 

 
 
1.8 Incident and Close Call Reporting  
 
Any work-related incident, injury, illness, exposure, vehicle incident, or property loss must 
be reported to the HSO.  All incidents shall be documented using contractor-specific forms 
comparable to one of the forms in Appendix F and forwarded to the HSO. 
   
All close call incidents must also be reported to the HSO, including a description of the incident, 
what harm was averted and the circumstances surrounding the potential incident.  An example 
of this form is also in Appendix F. 
 
 
2.1 SCOPE OF WORK AND POTENTIAL HAZARDS 

 
 
2.2 Work Activities 

 
Site personnel and subcontractors will perform the following activities at this site: 

 
• Site mobilization 
 
• Gas collection well installation and completion 
 
• Leachate collection well installation and completion 
 
• Benching 
 
• Header pipeline installation 
 
• Wellhead installation 
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• Temporary cap installation 
 
• Land f i l l  gas  (LFG) system operation and maintenance 
 
• Flare installation 
 
• Site demobilization 
 
• Leachate management 

 
If the scope of work is altered or if additional tasks are assigned, an addendum to this 
HASP shall be developed to address the specific hazards associated with these changes. 

 
 
2.3 Potential Hazards 

 
This section identifies and evaluates the potential chemical, physical, and biological 
hazards, which may be encountered during the activities described in the scope of work.  
To prevent these potential hazards from affecting worker performance, the HASP incorporates 
various levels of protection to be followed.  However, it is recognized that the guidelines to be 
followed cannot replace worker common sense and experience. 

 
Chemical Hazards 

 
The potential chemical hazards of concern include components of landfill gas and 
leachate.  These contaminants may include methane, hydrogen sulfide, ammonia, benzene, 
and other organic vapors.  The routes of exposure from these contaminants are primarily 
through inhalation of organic vapors and dusts, and by direct contact with contaminated 
media. 

 
Methane 

 
Methane is usually a component of landfill gas.  Pure methane is a colorless and odorless 
gas.  It has practically no toxic effects below the flammable limits.  While methane has no 
noticeable toxic effects, high concentrations can displace oxygen and serve as a simple 
asphyxiate.  Methane has a lower explosive limit (LEL) of 5 percent and an upper explosive 
limit (UEL) of 15 percent by volume in air. 

 
OSHA does not regulate exposure to methane by a specific standard.  However, methane 
is a flammable gas and must be controlled at least 20 percent below its LEL; below 10 
percent of the LEL in excavations and confined spaces. 

 
Carbon Monoxide (CO) 

 
Carbon monoxide is a colorless, odorless, non-irritating gas generally produced as a 
by-product of incomplete combustion of carbonaceous materials.  The toxicity of carbon 
monoxide results from the way it interferes with the body’s ability to transport oxygen.  
Therefore, in carbon monoxide poisoning, red blood cells are less able to pick up oxygen for 
transport from the lungs to the rest of the body, and are also less able to release whatever 
oxygen they do pick up.  The first symptoms include headache, fatigue, and 
lightheadedness.  At higher levels, skin flushing, rapid heart rate, and lowered blood 
pressure occur.  Carbon monoxide poisoning is treated by administering oxygen to the patient. 

 
The OSHA recommended exposure limit (REL) for carbon monoxide is 50 parts per million 
(ppm) as an 8-hour time weighted average (TWA), with a ceiling limit of 200 ppm, which 
should not be exceeded at any time during the workday. 
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Hydrogen Sulfide (H2S) 

 
Hydrogen sulfide is a colorless, toxic gas that is identified by the offensive odor of rotten 
eggs.  It is heavier than air, flammable, and is generally a component of landfill gas.  
Hydrogen sulfide can cause irritation of eyes, nose and throat, beginning at approximately 
10 ppm.  Long-term exposure (30 minutes or longer) to high concentrations can cause 
drowsiness, staggering and nausea, which can lead to death due to respiratory system failure. 

 
The odor of hydrogen sulfide can be detected at approximately 0.03 ppm, becomes offensive 
at 3 ppm, and causes irritation at 10 ppm.  An especially dangerous situation is brief 
exposure to concentrations of 50 ppm, which can cause a person to lose the sense of smell.  
This has been described in accident reports as “I first smelled hydrogen sulfide, then it 
went away.”  This is called olfactory fatigue.  The toxic effect of hydrogen sulfide paralyzes 
the respiratory control center, which leads to suffocation and then death. 

 
Hydrogen sulfide has a wide flammable range (LEL 4.0%, UEL 44.0%).  This property, 
coupled with its heavier-than-air density, makes it a hazard in trenches and low-lying areas. 

 
Hydrogen sulfide is regulated by OSHA on a 20 ppm ceiling concentration.  A ceiling 
concentration means that this level cannot be exceeded during any part of the work 
period.  OSHA has also established a Permissible Exposure Limit (PEL) concentration at 
10 ppm, and an Immediately Dangerous to Life or Health (IDLH) concentration of 100 ppm. 

 
Employees are directed to shut down ignition sources and leave the area if hydrogen 
sulfide is detected above 10 ppm.  Generally, natural cross-ventilation will reduce 
hydrogen sulfide to acceptable levels.  Re-entry and continuation of work may be done only 
under controlled conditions involving monitoring equipment and in supplied air respirators if 
levels exceed, or are likely to exceed, 10 ppm. 

 
Ammonia 

 
Ammonia is a compound of nitrogen and hydrogen with the formula NH3.  It is a colorless 
gas with a characteristic pungent smell.  Ammonia can be a potential skin, eye, and throat 
irritant.  OSHA has also established a PEL concentration at 50 ppm, and an IDLH 
concentration of 300 ppm.  Ammonia is flammable.  Its LEL is 15 percent and its UEL is 28 
percent.  However, ammonia is unlikely to collect at a concentration high enough to pose an 
explosion hazard. 

 
Benzene 

 
Benzene is a colorless and highly flammable liquid with a sweet smell.  Benzene is 
commonly used in industrial processing and can be present at waste facilities.  The primary 
route of exposure to benzene is through inhalation.  Benzene over-exposure can cause 
damage to the liver, kidneys, lungs, heart and the brain, and can cause DNA strand breaks 
and chromosomal damage.  Benzene causes cancer in both animals and humans.  OSHA has 
established a PEL concentration at 1 ppm and an IDLH concentration of 500 ppm.  Its LEL is 
1.2 percent and it has a UEL of 7.8 percent.  It is not anticipated that benzene alone is likely to 
collect at concentrations high enough to pose explosion or ignition hazards. 

 
Leachate 

 
As refuse decomposes, a liquid material forms that can combine the chemical properties of all 
materials involved.  The resulting fluid, referred to as leachate, could have a wide range 
of hazardous properties.  The leachate has failed hazardous waste analysis for benzene, which 
is a toxic characteristic.  In addition, the leachate can reach temperatures exceeding 200oF. 
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Workers shall avoid direct contact with the leachate.  In situations where contact is 
possible, workers shall wear modified Level D protective clothing, as described in the PPE 
section. 

 
Asbestos 

 
If suspected asbestos-containing material (ACM) is encountered when drilling a landfill 
gas or leachate well, the following “Asbestos Safety Protocol” will be implemented. 

 
• Immediately identify and mark an exclusion zone with caution tape.  The exclusion 

zone shall consist of a minimum twenty-five foot square (25’x25’) with the landfill 
gas well located at the center. 

• All personnel entering or working in the exclusion zone shall wear Tyvek suits for 
dust exposure and half-face respirators with appropriate asbestos filters. 

• A ½-inch stream of water will be added to the borehole continuously during the 
drilling process. 

• Plastic sheeting shall be placed on the ground near the borehole for the drilling 
debris to be placed on when emptying the drilling bucket.  A sand or dirt berm 
approximately 18 inches high shall be placed on three sides of the plastic.  Drilling 
debris placed on the plastic will be maintained wet.  No overnight temporary storage 
of the drilled debris will be allowed. 

• All used PPE and excavated or drilled material will be disposed of daily onsite in 
accordance with site procedures. 

• All equipment owned or rented shall be pressure washed before leaving the site at a 
designated decontamination area. 

 
Physical Hazards 

 
Physical hazards that may be present during project work include the potential for close 
proximity to heavy equipment, working in trenches and excavations, noise, overhead and 
underground utilities, slip/trip/hit/fall injuries, heat stress/cold stress and other potential 
adverse weather conditions, existing LFG piping may contain abnormally hot landfill gases, 
steam, or hot leachate and may be pressurized.  The abnormally hot 
gases/steam/leachate/pressure may also be encountered when penetrating existing soil cover 
material or flexible membrane liner.  In addition, personnel must be aware that the 
protective equipment worn may limit dexterity and visibility and may increase the difficulty of 
performing some tasks. 

 
Utility Clearances 

 
• All work activities shall maintain the following distance limitations when near 

overhead electrical lines. 
 
50,000 volts or less  10 feet away 
50,000 volts to 200,000 volts 15 feet away 
200,000 volts to 350,000 volts 20 feet away 
350,000 volts to 500,000 volts 25 feet away 
500,000 volts to 750,000 volts 35 feet away 
750,000 volts to 1,000,000 volts 45 feet away 
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• Prior to all intrusive activities (e.g., excavating), locator line services will be 

contacted by the party performing the intrusive activities, as required by Missouri 
One-Call requirements, to mark underground lines. 

 
• Personnel involved in intrusive work shall determine the minimum distance from 

marked utilities that work can be conducted with the assistance of the local agency. 
 

Heavy Equipment 
 

Working around heavy equipment can be dangerous because of the size and power of 
the equipment, the limited operatory field of vision, and the noise levels that can be produced 
by the equipment.  Heavy equipment to be utilized at the site shall include a variety of 
backhoes, dozers, track loaders, and off-road trucks. 

 
The following practices shall be followed by operators when using heavy equipment: 

 
• Equipment should be inspected daily by the operator to ensure that the equipment is 

in safe operating condition. 
 
• When not in use, hydraulic and pneumatic components should be left in down or 

"dead" position. 
 
• Rollover protection shall be provided on uneven terrain sites. 

 
• No riding on vehicles or equipment except in fixed seats. 
 
• Seat belts should be worn at all times. 
 
• Backup alarms, automatically activated and loud enough to be heard above 

background noise, are required to be operational on all heavy equipment. 
 
• Parking brakes should always be applied on parked equipment. 
 
• Equipment should never be operated closer than 10 feet from utility lines. 
 
• Windshields must be maintained, clean, and free of visual obstructions. 
 
• Wheel chocks must be used for all all-terrain vehicles (ATVs). 
 
• When driving any vehicle, avoid distractions.  No cell phone use is permitted while 

operating a vehicle. 
 

To ensure the safety of all personnel in the work area, the following safety procedures 
regarding heavy equipment must be reviewed prior to and followed during work activities: 

 
• Ensure that equipment operators are trained and/or experienced in the operation of 

the specific equipment. 
 
• Personnel should never approach a piece of heavy equipment without the 

operator’s acknowledgment and stoppage of work or yielding to the employee. 
 
• Never walk under the load of a bucket or stand beside an opening truck bed. 
 
• Maintain visual contact with the operator when in close proximity to the heavy 

equipment. 
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• Wear hearing protection while on or around heavy equipment when normal 

conversation cannot be heard above work operations. 
 
• Steel-toed shoes, safety glasses, and a hard hat shall be worn for all work conducted 

near heavy equipment. 
 

Excavation and Trenching 
 
The following safety guidelines shall be adhered to while conducting excavation and 
trenching operations: 

 
• Prior to opening an excavation, the excavating employee or contractor shall 

determine whether underground installation (i.e., sewer, telephone, water, fuel 
electric lines, etc.) will be encountered and the estimated location.  When the 
excavation approaches the estimated location of such installation, the exact location 
shall be determined and when it is uncovered, proper supports shall be provided for 
the existing installation.  Utility companies shall be contacted and advised of 
proposed work at least three days prior to the start of actual excavation, per 
Missouri One-Call requirements.  An exception may be made if the location 
was previously cleared by Missouri One-Call, at which point the utility company will 
be notified and will have the option to observe the work at their discretion. 

 
• Ladders will be used in any trench greater than 4 feet in depth, and must be 

available with every 25 feet of lateral travel.  The ladders must extend above the 
trench at least 3 feet. 

 
• Protective systems (i.e., shoring/bracing, sloping, or benching) shall be used if 

personnel are to enter an excavation with a depth greater than 5 feet. 
 
• Sloping or benching shall be in accordance with the OSHA standard and shall 

correspond to the proper ratio (i.e., 1½:1) as per soil type. 
 
• Air monitoring for potential hazardous atmospheres (i.e., combustible gases, volatile 

organics, and oxygen deficient environments) shall be conducted prior to and during 
personnel entering the trench with a depth at 4 feet or greater. 

 
• Barriers shall be erected around excavations in remote work locations.  Backfill all 

excavations, temporary wells, pits, and shafts when work is completed. 
 
• Vehicular traffic and heavy equipment shall remain at least 4 feet from the face of 

the excavation.  All excavated or other materials shall be stored and retained at 
least 2 feet from excavation. 

 
• The excavation shall be inspected by the selected competent person throughout the 

workday during any change in conditions (i.e., rain, cracking/fissures) and at a 
minimum twice daily. 

 
Heavy Lifting 

 
When lifting objects, use the following proper lifting techniques: 

 
• Keep your feet shoulder width apart to get the best footing possible. 
 
• Bend at the knees, not at the waist. 
 
• Tighten stomach muscles to offset the force of the load. 
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• Grasp the object at opposite corners. 
 
• Lift with the legs instead of the back muscles. 
 
• Keep the back upright and avoid twisting. 
 
• Most importantly, think before lifting. 

 
Slip/Trip/Hit/Fall 

 
Slip, trip, hit, and fall injuries are the most frequent of all injuries to workers.  They occur for 
a wide variety of reasons, but can be minimized by the following prudent practices: 

 
• Spot check the work area to identify hazards. 
 
• Establish and utilize a pathway that is most free of slip and trip hazards. 
 
• Beware of trip hazards such as wet floors, slippery floors, and uneven surfaces or 

terrain. 
 
• Carry only loads that you can see over. 
 
• Keep work areas clean and free of clutter, especially in storage rooms and 

walkways. 
 
• Communicate hazards to onsite personnel. 
 
• Secure all loose clothing, ties, and remove jewelry while around machinery. 
 
• Report and/or remove hazards. 
 
• Keep safe buffer zones between workers using equipment and tools. 

 
Electrical Hazards 

 
No individual shall be permitted to work on any part of an electrical power circuit unless 
the person is protected against electric shock by de-energizing the circuit and grounding it, 
or by locking and tagging out: 

 
• All electrical wiring and equipment shall be intrinsically safe for use in potentially 

explosive environments and atmospheres. 
 
• All electrical wiring and equipment shall be a type listed by Underwriters’ 

Laboratories (UL) or Factory Mutual (FM) for the specific application. 
 
• All installations shall comply with the National Electric Code (NEC) and the National 

Electric Safety Code (NESC). 
 
• All electrical circuits shall be grounded according to the NEC and NESC.  Ground 

fault circuit interrupters shall be used in the absence of properly grounded circuitry 
or when portable tools must be used around wet areas. 

 
• All live wiring or equipment shall be guarded to protect all persons or objects from 

harm. 
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Isolation and Lockout/Tagout Safeguards 

 
All energy sources that are potentially hazardous to confined space entrants must be secured, 
relieved, disconnected and/or restrained before personnel are permitted to enter the confined 
space.  Equipment systems or processes must be locked out or tagged out or both per 29 
CFR and ANSI Z244.1-1982, Lockout/Tagout of Energy Sources, prior to permitting entry into 
the confined space.  The current lockout/tagout program being used at the site must be used 
as guidance.  In confined spaces where complete isolation is not possible, provisions must be 
made for as rigorous an isolation as practical.  Special precautions must be taken when 
entering double walled, jacketed, or internally insulated confined spaces that may discharge 
hazardous material through the vessel's internal wall. 

 
Adverse Weather Conditions 

 
The HSO shall decide on the continuation or discontinuation of work based on current 
and pending weather conditions.  Electrical storms, tornado warnings, and strong winds are 
examples of conditions that would call for the discontinuation of work and evacuation of site. 

 
• No work will be permitted during any type of electrical storm.  When lightning is 

observed, site management staff will be notified and work shall cease for a period of 
30 minutes from the last observed lightning strike. 

• In the event of strong precipitation events (greater than 0.30 inch of rain per hour) or 
any icing event, traversal of the EVOH cap shall be strictly limited and will require 
notification of a supervisor and employment of the “buddy” system. 

• Elevated work activities performed via a man lift or man basket are prohibited during 
high wind events (greater than 30 miles per hour wind speeds). 

 
Heat Stress 

 
Recognition and Symptoms 

 
Temperature stress is one of the most common illnesses at hazardous waste sites.  
Acclimatization and frequent rest periods must be established for conducting activities 
where temperature stress may occur.  Below are listed signs and symptoms of heat stress.  
Personnel should follow appropriate guidelines if any individual exhibits these symptoms: 

 
Heat Rash — Redness of skin.  Frequent rest and change of clothing. 
 
Heat Cramps — Painful muscle spasms in hands, feet, and/or abdomen.  Administer 
lightly salted water by mouth, unless there are medical restrictions. 
 
Heat Exhaustion — Clammy, moist, pale skin, along with dizziness, nausea, rapid 
pulse, fainting.  Move to cooler area and administer fluids. 
 
Heat Stroke — Hot dry skin, red, spotted or bluish; high body temperature of 104°F; 
mental confusion; loss of consciousness, convulsions or coma.  Immediately cool victim 
by immersion in cool water.  Wrap with wet sheet while fanning, sponge with cool liquid 
while fanning; treat for shock.  DO NOT DELAY TREATMENT.  COOL BODY WHILE 
AWAITING AMBULANCE. 
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Work Practices 

 
The following procedures will be carried out to reduce heat stress: 

 
• Acclimatization 

• Work/rest regimes 

• Liquids that replace electrolytes/salty foods available during rest 

• Use of buddy system 
 

Acclimatization 
 
The level of heat stress at which excessive heat strain will result depends on the heat 
tolerance capabilities of the worker.  Each worker has an upper limit for heat stress beyond 
which the resulting heat strain can cause the worker to become a heat casualty.  In most 
workers, appropriate repeated exposure to elevated heat stress causes a series of 
physiologic adaptations called acclimatization, whereby the body becomes more efficient in 
coping with heat stress.  A work/rest regime will be partially determined by the degree of 
acclimatization provided. 

 
Cold Stress 

 
Recognition and Symptoms 
 
Ambient air temperatures during site activities may create cold stress for onsite workers.  
Procedures for recognizing and avoiding cold stress must be followed.  Cold stress can 
range from frostbite to hypothermia.  Below are listed the signs and symptoms of cold 
stress.  Personnel should follow the appropriate guidelines if any personnel exhibit these 
symptoms: 

 
Frostbite — Pain in the extremities and loss of manual dexterity.  "Frostnip" or 
reddening of the tissue, accompanied by a tingling or loss of sensation in the 
extremities.  Continuous shivering. 
 
Hypothermia — Pain in the extremities and loss of manual dexterity.  Severe, 
uncontrollable shivering.  Inability to maintain level of activity.  Excessive fatigue, 
drowsiness, irritability, or euphoria.  Severe hypothermia: clouded consciousness, 
low blood pressure, pupil dilation, cease of shivering, unconsciousness, and possible 
death. 
 
Move the patient to a warm, dry place.  If clothing is wet, remove and replace with 
dry clothing.  Keep patient warm.  Re-warming of patient should be gradual to avoid 
stroke symptoms.  Dehydration of the loss of body fluids may result in cold injury 
due to a significant change in blood flow to the extremities.  If patient is conscious 
and alert, warm sweet liquids should be provided.  Coffee and other caffeinated liquids 
should be avoided because of diuretic and circulatory effects.  Extremities affected 
by frostbite should be gradually warmed up and returned to normal temperature.  
Moist compresses should be applied; begin with lukewarm compresses and slowly 
increase the temperature as changes in skin temperature are detected.  Keep 
patient warm and calm, transport to a medical facility as soon as possible. 

 
Work Practices 

 
The reduction of adverse health effects from cold exposure is achieved by adopting the 
following work practices: 
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• Providing adequate insulated dry clothing to maintain core temperature above 

98.6°F to workers if work is performed in air temperature below 40°F.  Wind chill 
cooling rates and the cooling power of air are critical factors.  The higher the wind 
speed and the lower the temperature in the work area, the greater the insulation 
value of the protective clothing required. 

 
• If the air temperature is 32°F or less, hands should be protected. 
 
• If only light work is involved and if the clothing on the worker may become wet on 

the job site, the outer layer of the clothing in use should be impermeable to water.  
With more severe work under such conditions, the outer layer should be water 
repellent and changed as it becomes wet.  The outer garments should include 
provisions for easy ventilation in order to prevent wetting of inner layer by sweat. 

 
• If available clothing does not give adequate protection to prevent cold injury, work 

should be modified or suspended until adequate clothing is made available, or until 
weather conditions improve. 

 
• Heated warming shelters should be available nearby (e.g., use of onsite trailer).  

Workers should be encouraged to use these at regular intervals, the frequency 
depending on the severity of the environmental exposure.  When entering the 
heated shelter, the outer layer of clothing should be removed and the remainder of 
the clothing loosened to permit heat evaporation or a change of dry work clothing 
provided. 
 

• Warm sweet drinks and soups shall provide the correct caloric intake and fluid 
volume.  Intake of caffeinated coffee should be limited due to the diuretic and 
circulatory effect. 

 
• The weight and bulk of clothing should be included in estimating the required work 

performance and weights to be lifted by the worker. 
 
• Implementing a buddy system in which workers are responsible for observing fellow 

workers for early signs and symptoms of cold stress. 
 
• Unacclimatized employees should not be required to work full-time in cold until they 

become accustomed to the working conditions and required protective clothing. 
 

Tinted eye protection for all workers will be provided when a glare potential (snow or ice) is 
present.  Air temperature and wind speed monitoring and recording are required every four 
hours when the temperature falls below 30°F. 
 
High Temperature Landfill Gases and High Temperature Leachate 
 
Excessively hot landfill gases and leachate exceeding 200° F will be encountered in most 
parts of the existing landfill gas well and pipeline system.  The gases and leachate may 
be under pressure, and extreme caution should be used when making repairs to avoid hot 
discharges.  The piping to be repaired should be isolated by valving or a pipe pincher before 
work proceeds.  Prior to opening or otherwise penetrating any existing sealed component, a 
test port should be drilled and or probed by other access points.  High temperature splash 
protection PPE shall be used any time conditions cannot be identified or resolved prior to 
making penetrations. 
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Biological Hazards 
 

Tick-Borne Diseases 
 

Lyme disease is caused by a bacterial parasite called spirochete, and is spread by infected 
ticks that live in and near wooded areas, tall grass, and brush.  Once the tick deposits the 
spirochete, it must feed on the host blood for 12 to 24 hours before it can transmit the 
disease.  The ticks that cause the disease in the Northeast and Midwest are often no bigger 
than a poppy seed or a comma in newsprint.  The peak months for human infection are June 
through October.  There are many other tick borne diseases such as Rocky Mountain Spotted 
Fever that can be carried by a variety of ticks.  The prevention and treatment of these 
diseases are similar to those of Lyme disease. 

 
Prevention 

 
Ticks hang on blades of grass or shrubs waiting for a host to come by.  When a host 
brushes against the vegetation, the tick grabs on.  They typically climb onto an individual’s 
legs and then crawl up looking to attach in a body crevice.  Preventative measures include 
wearing light-colored clothing, keeping clothing buttoned, tucking pant legs into socks, 
pulling socks up past the knee, pulling the pant waist up above the naval area with a tight 
belt, and keeping shirttails tucked in.  Periodic checks for ticks should be made during the 
day, and especially at night.  Hair should also be checked by parting it and combing 
through it to make sure that no ticks have attached to the scalp.  Also, check clothing 
when it is first removed, before ticks have a chance to crawl off.  It is common for ticks to be 
carried home on clothing and attach to others in the household. 

 
The most common repellent recommended for ticks is N,N-dimethyl-m-toluamide, or DEET.  It 
is important to follow the manufacturer's instructions found on the container for use with all 
insecticides especially those containing DEET. 

 
In general, DEET insect repellent should only be applied to clothing, not directly on the skin.  
Do not apply to sunburns, cuts or abrasions.  Use soap and water to remove DEET once 
indoors. 

 
Removal 

 
The best way to remove a tick is removal by tweezers.  If tweezers are not available, cover 
your fingers (tissue paper) while grasping the tick.  It is important to grasp the tick as 
close as possible to the site of attachment and use a firm steady pull to remove it.  When 
removing the tick, be certain to remove all the mouth parts from your skin so as not to 
cause irritation or infection.  Wash hands immediately after with soap and water, and apply 
antiseptic to the area where the tick was removed. 

 
Testing and Symptoms of Lyme Disease 

 
A variety of tests exist for determining Lyme Disease infection.  However, most of these 
tests are not exact.  The first symptoms of Lyme Disease usually appear from two days to a 
few weeks after a person is bitten by an infected tick.  Symptoms usually consist of a ring-
like red rash on the skin where the tick attached.  The rash is often bull's eye-like with red 
on the outside and clear in the center.  The rash may be warm, itchy, tender, and/or 
"doughy".  Unfortunately, this rash appears in only 60 to 80 percent of infected persons.  An 
infected person also has flu-like symptoms of fever, fatigue, chills, headaches, a stiff neck, 
and muscle aches and pains (especially knees).  Rashes may be found some distance 
away from the site of actual attachment.  These symptoms often disappear after a few weeks. 
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Poisonous Plants 

 
Common poison ivy (Rhus radicans) grows as a small plant, a vine, and a shrub.  Poison 
ivy occurs in every state.  The leaves always consist of three glossy leaflets.  Poison sumac 
(Rhus vernix) grows as a woody shrub or small tree 5 to 25 feet tall.  It usually contains 
nine leaves, with eight paired leaves and one on top, and is common in swampy areas.  
The plants are potent sensitizers and can cause a mild to severe allergic reaction.  This 
reaction is called contact dermatitis. 

 
Dermatitis, in Rhus-sensitive persons, can result from contact with the milky sap found in 
the roots, stems, leaves, and fruit.  The sap may retain its potency for months or years in a 
dry atmosphere and can occur during any time of the year.  The sap may also be 
carried by animals, equipment or apparel. 

 
The best form of prevention is to avoid contact.  This can occur by wearing long sleeves 
and gloves if necessary.  Disposable clothing, such as Tyvek, is recommended in high-risk 
areas to avoid exposure from contaminated apparel.  Barrier creams and cleaners are also 
recommended. 

 
Blood Poisoning 
 
Blood poisoning is a term used to indicate a large number of bacteria present in the 
circulating blood.  The most common symptom of blood poisoning is the reddening of the 
skin, which advances towards the heart.  For example, if the point of contact is the hand then 
a red line will appear at the hand and extend up the arm. 
 
PPE shall be worn to prevent direct contact with media, which may be contaminated with 
bacteria or viral agents. 
 
Signs and symptoms include swelling, stiffness, and tenderness in the affected area; 
fatigue, chills and fever; pustules and abscesses.  If allowed to progress, the organisms may 
multiply and cause an overwhelming infection and death. 
 
 
2.4 Assessment and Mitigation of Potential Hazards 
 
Personal Protective Equipment (PPE) 
 
All personnel involved with this work effort shall wear PPE equivalent to the Level D protocol 
described below.  The HSO is qualified to modify this protocol in accordance with the hazards of 
the specific activities being performed at the time.  Where there is increased potential for 
contact with liquids, the protocol shall be upgraded to the Modified Level D protocol described 
below. 
 
Extensive use of respiratory protective equipment is not contemplated by this HASP.  
However, should field monitoring determine that respiratory equipment is required, the affected 
area will be evacuated until a proper respiratory protective equipment procedure can be 
implemented.  The evaluation and use of respiratory protective equipment will be implemented 
as outlined in Appendix G. 
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PPE Designation Mandatory Items Worn at Direction of HSO 

Level D • Hard hat 
• Work uniform 
• Safety glasses 
• Steel-toed boots 
• Traffic vest 

• Hearing protection 
 

Modified Level D • Hard hat 
• Work uniform 
• Safety glasses 
• Steel-toed boots 
• Resistant coveralls 
• Rubber gloves 
• Rubber boots 

• Hearing protection 
• Traffic vest 

 
Protocol for Visitors 

 
Visitors shall be required to wear PPE equivalent to the Level D protocol described above.  
The HSO is responsible for making changes to the visitor PPE protocol if revisions are 
deemed necessary. 
 
Exposure Monitoring 
 
Air monitoring shall be performed during project activities that present the greatest potential 
for exposure to airborne contaminants such as landfill gas, leachate and oxygen deficiency.  
The data collected throughout the monitoring effort shall be continually evaluated to ensure the 
worker protection protocols required by this HASP remain effective. 
 
All air monitoring conducted during this work effort shall be documented on the Direct 
Reading Instrument Data Form contained in Appendix D, and subsequently filed with the 
project records.  Appendix D information may also be substituted for a meter data download 
if properly documented. 
 
Oxygen, Combustible Gas Levels, Carbon Monoxide (CO), and Hydrogen Sulfide 

 
The standard air monitoring protocol for this work effort shall consist of air monitoring for 
oxygen content, combustible gas levels, carbon monoxide, and hydrogen sulfide 
concentration.  Combustible gas levels will be calibrated to monitor for methane (CH4) 
concentrations.  The equipment to be used shall consist of an operational, calibrated 
oxygen/combustible gas/CO/hydrogen sulfide (O2/LEL/CO/H2S) 4-gas meter. 
 
O2/LEL/CO/H2S METER 
 
The O2/LEL/CO/H2S meter has the ability to determine the level of explosive vapors, 
oxygen deficient environments, and CO and H2S concentrations.  The combustible gas 
indicator has a range from 0 to 100 percent of the LEL.  The oxygen sensor range is from 
0 to 40 percent, the carbon monoxide sensor range is 0 ppm to 500 ppm, and the H2S 
range is from 0 ppm to 100 ppm.  In addition to the personal monitors, the contractors 
and subcontractors shall maintain the following instruments for air monitoring capability. 
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• Explosive Gases Meter 

• Carbon Monoxide Detector 

• Hydrogen Sulfide Meter 

• Ammonia Meter 

• Photo Ionization Detector (PID) 

 
Monitoring Frequency 

 
Air monitoring shall be conducted continuously during all activities when there is potential 
exposure to oxygen deficiency, explosive vapors, methane, hydrogen sulfide, carbon 
monoxide, ammonia, benzene, or other volatile organic compounds (VOCs).  Situations that 
may present a potential exposure to oxygen deficiency include trenching, excavation, 
confined spaces, areas with ambient airflow restrictions, open well maintenance or repairs, or 
any other activity as decided by the HSO or subcontractor.  Levels will be logged hourly 
during continuous monitoring. 

 
Health and Safety Action Levels 

 
An action level is a point at which increased protection or cessation of activities is required 
due to the concentration of contaminants in the work area.  The action levels for this 
project are established in the following table. 

 
Work will continue if the LEL is less than 10 percent and the H2S reading is less than 10 ppm.  
A work stoppage and evacuation (cease and desist) at the specific work area is required 
if concentrations of LEL concentrations exceed 10 percent or H2S concentrations exceed 10 
ppm. 

 

Monitoring Device Action Level Action to be Taken 

O2/LEL/CO/H2S Meter 
< 19.5% O2 Evacuate area and/or ventilate. 

> 10% LEL Evacuate area and/or ventilate. 

> 40 ppm CO Evacuate area and/or ventilate. 

> 10 ppm H2S Evacuate area and/or ventilate. 

 
Prior to implementing the use of supplied air, contractor and subcontractor supervisors 
shall evaluate and implement industry standard engineering controls, if practical, to the work 
area that will lower concentrations below the action level.  If engineering controls are not 
applicable/practical for the situation, supplied air may be used.  Entry into any excavated 
area without supplied air will not be permitted if any of the following concentrations are 
detected and evaluated in accordance with the procedures listed below: 

 
• Methane gas levels are detected at 25 percent of the LEL for methane gas or 

higher. 

• Hydrogen sulfide gas levels are detected at 10 ppm or higher in worker breathing 
zone. 
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• Oxygen levels are detected at 19.5 percent oxygen gas by volume or lower in 

worker breathing zone. 

• Carbon monoxide levels are detected at 25 ppm or higher in worker breathing zone. 

• Ammonia levels are detected at 25 ppm or higher in worker breathing zone. 

• VOC (including benzene) concentrations are higher than 1 ppm (or >10 ppm if 
benzene is not present) in worker breathing zone. 
 

If the task requires the use of supplied air, each worker performing the task shall remain 
on supplied air until the completion of that task, or until the end of the working day if that task 
is to be carried out over a multiple day period.  The contractor shall develop a task-specific 
safety plan for use of supplied air that describes the timeframes for working, including number 
and duration of breaks for each worker.  The plan shall take into account factors that affect 
stress such as ambient temperature, level of PPE, the physical demands of the work, the nature 
of the pollutants to which the worker would otherwise be exposed, etc. 

 
Confined Spaces 
 

A confined space is defined as any location that has limited openings for entry and egress, is  
not intended for continuous employee occupancy, and is so enclosed that natural ventilation 
may not reduce air contaminants to levels below the PEL.  Examples of confined spaces 
include manholes, stacks, pipes, storage tanks, trailers, tank cars, pits, sumps, hoppers, and 
bins.  Entry into confined spaces without the proper precautions could result in injury and/or 
impairment or death due to: 

 
• An atmosphere that is flammable or explosive. 

• Lack of sufficient oxygen to support life. 

• Contact with or inhalation of toxic materials. 

• General safety or work area hazards such as steam or high pressure materials. 
 

In the event that a confined space entry is warranted, a confined space entry team will be 
assembled.  The team will be composed of a supervisor, entrant(s), attendant, and a rescue 
team.  The following describes the duties of the personnel involved and each officer’s 
respective responsibilities in the event that a confined space entry is warranted. 

 
Confined Space Supervisor 
 

The confined space entry team must have a Confined Space Supervisor.  The Confined 
Space Supervisor must have current Confined Spaces Training and is responsible for 
implementing the confined space program and must: 

 
• Ensure that a list of confined spaces is maintained. 

• Ensure that cancelled permits are reviewed for lessons learned. 

• Ensure training of personnel is conducted. 

• Ensure coordination with outside responders. 

• Ensure equipment is in compliance with standards. 

• Maintain a master inventory of identified confined spaces. 
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• Determine if conditions are acceptable for entry. 

• Authorize entry and oversee entry operations. 

• Terminate entry procedures as required. 

• Serve as an attendant, as long as the person is trained and equipped appropriately 
for that role. 

 
Employees and Contractors Entering Confined Space (Entrants) 

 
Contractors involved in confined space entry must:  
 

• Have current Confined Spaces Training. 

• Submit a confined space entry permit for each day that entry is planned.  

• Read and observe the entry permit requirements. 

• Stay alert to the hazards that could be encountered in a confined space. 

• Use the protective equipment required by the permit. 

• Immediately exit the confined space when: 

o Ordered to do so by the Attendant. 

o Automatic alarms sound. 

o They perceive they are in danger. 

o They notice physiological stresses or changes in themselves or co-workers 
(e.g., dizziness, blurred vision, shortness of breath). 

 
Attendant 

 
Entrants must be accompanied by an attendant.  The attendant must have current Confined 
Spaces Training, must be stationed at the entrance to the workspace and must: 

 
• Be knowledgeable of, and be able to recognize, potential confined space hazards. 

• Maintain a sign-in/sign-out log with a count of all persons in the confined space and 
ensure all entrants sign in/sign-out. 

• Monitor surrounding activities to ensure the safety of personnel. 

• Maintain effective and continuous communication with personnel during confined 
space entry, work and exit. 

• Order personnel to evacuate the confined space if he/she: 

o Observes a condition that is not allowed on the entry permit. 

o Notices the entrants acting strangely, possibly as a result of exposure to 
hazardous substances. 

o Notices a situation outside the confined space that could endanger personnel. 

o Notices within the confined space a hazard, which has not been previously 
recognized or taken into consideration. 

 



Bridgeton Landfill Health and Safety Plan 
Bridgeton Landfill, Bridgeton, Missouri Page 22  

 
o Must leave his/her workstation. 

o Must focus attention on the rescue of personnel in some other confined space 
that he/she is monitoring. 

• Immediately summon the rescue team if crew rescue becomes necessary. 

• Keep unauthorized persons out of the confined space, order them out, or notify 
authorized personnel of the unauthorized entry. 

 
Rescue Team 

 
A rescue team must be available immediately in the event of an emergency.  The rescue team 
members must have current Confined Spaces Training and must: 

 
• Respond immediately to rescue calls from the attendant or any other person 

recognizing a need for rescue from the confined space. 

• In addition to emergency response training, receive the same training as that 
required of the authorized entrants. 

 
Identification and Evaluation 

 
The Confined Space Supervisor must ensure a survey is conducted of the work site to identify 
confined spaces.  This survey can be partially completed from initial and continuing site 
characterizations, as well as other available data (e.g., blueprints, job safety analysis).  The 
purpose of the survey is to develop an inventory of locations and/or equipment that meet the 
definition of a confined space.  This information must be communicated to personnel and 
appropriate procedures developed prior to entry.  The initial surveys must include air 
monitoring to determine the air quality in the confined spaces.  The following situations must 
be evaluated by competent personnel: 

 
• Flammable or explosive potential. 

• Oxygen deficiency. 

• Presence of toxic and corrosive material. 
 

Hazard Re-Evaluation 
 

The Project Manager must ensure the identification and re-evaluation of the hazards based on 
possible changes in activities, and/or other physical or environmental conditions, which could 
adversely affect work.  A master inventory of confined spaces must be maintained.  Any 
change in designation of a confined space will be routed through the HSO for review, prior to 
the change being made. 

 
Hazard Assessment 

 
A hazard assessment must be completed prior to any entry into a confined space.  The hazard 
assessment must identify the sequence of work to be performed in the confined space, the 
specific hazards known or anticipated, and the control measures to be implemented to 
eliminate or reduce each of the hazards to an acceptable level.  No entry must be permitted 
until the hazard assessment has been reviewed and discussed by all persons engaged in the 
activity.  Personnel who enter confined spaces must be informed of known or potential hazards 
associated with the confined spaces to be entered. 
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Hazard Controls 

 
Hazard controls include changes in the work processes and/or working environment with the 
objective of: 

 
• Controlling the health hazards by eliminating the responsible agents. 

• Reducing health hazards below harmful levels. 

• Preventing the contaminants from coming into contact with the workers. 
 

The following order of precedence must be followed in reducing confined space risks: 
 

• Engineering controls, such as ventilation to limit exposure to hazards. 

• Work practice controls, such as wetting of hazardous dusts and subsequent cleaning.  

• Use of PPE, such as air purifying or supplied-air respirators. 
 

Engineering Controls 
 

Engineering controls are those controls that eliminate or reduce the hazard through 
implementation of sound engineering practices. 

 
Ventilation is one of the most common engineering controls used in confined spaces.  When 
ventilation is used to remove atmospheric contaminants from the confined space, the space 
must be ventilated until the atmosphere is within the acceptable ranges.  Ventilation must be 
maintained during the occupancy if there is a potential for the atmospheric conditions to move 
out of the acceptable range.  When ventilation is not possible or feasible, alternate protective 
measures or methods to remove air contaminants and protect occupants must be determined 
by the qualified person prior to authorizing entry.  Conditions regarding continuous exhaust 
ventilation must be used as follows: 

 
• Employees must not enter the space until the exhaust ventilation has eliminated any 

hazardous atmosphere. 

• Exhaust ventilation must be so directed as to ventilate the immediate areas where 
an employee is or will be present within the space. 

• Continuous exhaust ventilation is maintained until all employees have left the space. 

• Exhaust from the ventilation must be to an area that will not affect other workers. 
 

Work Practice (Administrative) Controls 
 

Work practice (administrative) controls are those controls that eliminate or reduce the hazard 
through changes in the work practice (e.g., rotating workers, reducing the amount of worker 
exposure, housekeeping).  Confined spaces must be cleaned/decontaminated of hazardous 
materials to the extent feasible before entry.  Cleaning/decontamination must be the preferred 
method of reducing exposure to hazardous materials.  Where this is not practicable, PPE 
must be worn by the entry personnel to provide appropriate protection against the hazards that 
may be present. 

 
Personal Protective Equipment (PPE) 

 
If the hazard cannot be eliminated or reduced to a safe level through engineering and/or work 
practice controls, PPE must be used.  A qualified person per 29 CFR 1926.32(m) must 
determine PPE needed by all personnel entering the confined space, including rescue teams.  
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PPE that meets the specifications of applicable standards must be selected in accordance 
with the requirements of the job to be performed. 

 
Entry Procedures 

 
Whenever entry into a confined space is needed, a qualified inspector must complete a 
confined space entry permit.  Entry into a confined space must follow the standard entry 
procedure. 

 
The following are requirements for standard entry: 

 
• Training to establish personnel proficiency in the duties required. 

• Atmospheric testing for entry. 

• Atmospheric monitoring during the entry. 
 
Before an employee enters the space, the internal atmosphere must be tested with a 
calibrated, 4-gas monitor.  If a hazardous atmosphere is detected during entry: 

 
• The space must be evaluated to determine how the hazardous atmosphere 

developed. 

• Measures must be implemented to protect employees before any subsequent entry 
takes place. 

 
Personnel must be prohibited from entering hazardous atmospheres without wearing proper 
respiratory equipment as determined by qualified entry supervisors.  The entire confined 
space entry permit must be completed for a standard entry. 

 
Opening a Confined Space 

 
Any conditions making it unsafe to remove an entrance cover must be eliminated before the 
cover is removed.  When entrance covers are removed, the opening must be promptly 
guarded by a railing, temporary cover, or other temporary barrier that will prevent anyone from 
falling through the opening.  This barrier or cover must protect each employee working in the 
space from foreign objects entering the space.  If it is in a traffic area, adequate barriers must 
be erected. 

 
Atmospheric Testing 

 
Atmospheric test data is needed prior to entry into any confined space.  Atmospheric testing is 
required for two distinct purposes: evaluation of the hazards of the permit space and 
verification that acceptable conditions exist for entry into that space.  If a person must go into 
the space to obtain the needed data, then Standard Confined Space Entry Procedures must 
be followed (i.e., rescue team, attendant, entry supervisor).  Before entry into a confined 
space, a qualified person must conduct testing for hazardous atmospheres.  The internal 
atmosphere must be tested with a calibrated, direct-reading instrument for the following, in the 
order given: 

 
• Oxygen content. 

• Flammable gases and vapors. 

• Potential toxic air contaminants. 
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Evaluation Testing 

 
The atmosphere of a confined space must be analyzed using equipment of sufficient 
sensitivity and specificity.  The analysis must identify and evaluate any hazardous 
atmospheres that may exist or arise so that appropriate permit entry procedures can be 
developed and acceptable entry conditions stipulated for that space.  Evaluation and 
interpretation of these data and development of the entry procedure must be done by, or 
reviewed by, a technically qualified professional (e.g., OSHA consultation service, certified 
industrial hygienist, registered safety engineer, certified safety professional). 
 
Acceptable Limits 

 
The atmosphere of the confined spaces must be considered within acceptable limits whenever 
the following conditions are maintained: 

 
• Oxygen – 19.5 percent to 23.5 percent. 

• Flammability – less than 10 percent of the LEL. 

• Toxicity – less than recognized exposure limits or other published exposure levels 
(e.g., OSHA PELs). 

 
Whenever testing of the atmosphere indicates levels of oxygen, flammability, or toxicity that 
are not within acceptable limits, entry must be prohibited until appropriate controls are 
implemented.  If the source of the contaminant cannot be determined, precautions must be 
adequate to deal with the worst possible condition in the confined space.  If there is the 
possibility that the confined space atmosphere can become unacceptable while the work is in 
progress, the atmosphere must be constantly monitored and procedures and equipment must 
be provided to allow the employees to quickly and safely exit the confined space. 

 
Isolation and Lockout/Tagout Safeguards 

 
All energy sources that are potentially hazardous to confined space entrants must be secured, 
relieved, disconnected and/or restrained before personnel are permitted to enter the confined 
space.  Equipment systems or processes must be locked out or tagged out or both per 29 
CFR and ANSI Z244.1-1982, Lockout/Tagout of Energy Sources, prior to permitting entry into 
the confined space.  The current lockout/tagout program being used at the site must be used 
as guidance.  In confined spaces where complete isolation is not possible, provisions must be 
made for as rigorous an isolation as practical.  Special precautions must be taken when 
entering double walled, jacketed, or internally insulated confined spaces that may discharge 
hazardous material through the vessel's internal wall. 

 
Ingress/Egress Safeguards 

 
Means for safe entry and exit must be provided for confined spaces.  Each entry and exit point 
must be evaluated to determine the most effective methods and equipment to be utilized to 
enable employees to safely enter and exit the confined space. 

 
Appropriate retrieval equipment or methods must be used whenever a person enters a 
confined space.  Use of retrieval equipment may be waived by the designated qualified 
person(s) if use of the equipment increases the overall risks of entry or does not contribute to 
the rescue.  A mechanical device must be available to retrieve personnel from vertical-type 
confined spaces greater than 5 feet in depth. 
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Warning Signs and Symbols 

 
All confined spaces that could be inadvertently entered must have signs identifying them as 
confined spaces.  Signs must be maintained in a legible condition.  The signs must contain a 
warning that a permit is required before entry.  Accesses to all confined spaces must be 
prominently marked. 
 
Training for Confined Space Entry 

 
The contractor’s individual employer must provide training so that all employees who are 
involved in confined space work at the site acquire the understanding, knowledge, and skills 
necessary for the safe performance of their duties in confined spaces.  Training must be 
provided to each affected employee: 

 
• Before the employee is first assigned duties under this section. 

• Before there is a change in assigned duties. 

• Whenever there is a change in permit space operations that presents a hazard for 
which an employee has not been trained. 

• Whenever the employer has reason to believe either that there are deviations from 
the permit space entry procedures required in this section or that there are 
inadequacies in the employee's knowledge or use of these procedures. 

 
The training must establish employee proficiency in the duties required by this section and 
must introduce new or revised procedures, as necessary, for compliance with this section. 

 
General Training 

 
All employees who will enter confined spaces must be trained in entry procedures.  Personnel 
responsible for supervising, planning, entering or participating in confined space entry and 
rescue must be adequately trained in their functional duties prior to any confined space entry.  
Training must include: 

 
• Explanation of the general hazards associated with confined spaces. 

• Discussion of specific confined space hazards associated with the facility, location 
or operation. 

• Reason for, proper use of, and limitations of PPE and other safety equipment 
required for entry into confined spaces. 

• Explanation of permits and other procedural requirements for conducting a 
confined space entry. 

• A clear understanding of what conditions would prohibit entry. 

• How to respond to emergencies. 

• Duties and responsibilities as a member of the confined space entry team. 

• Description of how to recognize symptoms of overexposure to probable air 
contaminants in themselves and co-workers, and method(s) for alerting 
attendants. 

 
Refresher training must be conducted as needed to maintain employee competence in entry 
procedures and precautions. 
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Retrieval Systems or Methods to Facilitate Non-Entry Rescue 
 

Retrieval systems must be used whenever an authorized person enters a confined space, 
unless the equipment increases the overall risk of entry or the equipment would not contribute 
to the rescue of the entrant.  Retrieval systems must have a chest or full body harness and a 
retrieval line attached at the center of the back near muster level or above the head.  If 
harnesses are not feasible or create a greater hazard, wristlets may be used in lieu of the 
harness.  The retrieval line must be firmly fastened outside the space so that rescue can begin 
as soon as anyone is aware that retrieval is necessary.  A mechanical device must be 
available to retrieve personnel from vertical confined spaces more than 5 feet deep. 

 
Decontamination 
 

All site personnel shall follow the decontamination procedures outlined below. 
 

Contamination Prevention 
 

One of the most important aspects of decontamination is the prevention of the spread of 
contamination.  Good contamination prevention will minimize employee exposure, and 
ensure good personal hygiene.  Proper decontamination procedures and the following 
procedures of contamination avoidance shall reduce the potential exposure and the spread 
of contamination. 

 
• Do not walk through areas of obvious or known contamination. 

• Do not handle or touch contaminated materials directly. 

• Fasten all closures on suits, cover with tape if necessary. 

• Take particular care to protect any skin injuries. 

• Stay upwind of airborne contaminants when possible. 
 

Personal Decontamination 
 

All PPE in excess of Level D protocol will be disposed of and/or decontaminated at the 
conclusion of each workd a y  as described below.  Decontamination procedures will follow 
the concept of deconning the most contaminated PPE first. 

 
All disposable equipment shall be doffed before meal breaks and at the conclusion of the 
workday and replaced with new equipment prior to commencing work.  Non-disposable 
equipment will be fully decontaminated and then placed in a clean storage area. 

 
Decontamination 

 
Decontamination procedures are as follows: 

 
• Step 1 — Remove all visible contamination and loose debris (Level D and Modified 

Level D). 
 
• Step 2 — Remove all outer clothing that came in contact with the contamination (i.e., 

boot covers and outer gloves) and either dispose of in disposable container or wash 
in detergent solution and rinse (Modified Level D and above). 

 
• Step 3 — Remove protective clothing; dispose of in a disposable container (Modified 

Level D and above). 
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• Step 4 — Wash and rinse hands. 
 

Equipment Decontamination 
 

Heavy Equipment 
 

All vehicles and heavy equipment used (e.g., trucks, backhoe, bulldozer) that encounter 
waste materials will be decontaminated prior to leaving the project site using procedures 
determined by the HSO. 

 
When possible, vehicles should be parked offsite or in a non-contaminated area of the site to 
minimize contamination and thus, avoid the need to decontaminate. 
 
 
3.1 MEDICAL EMERGENCY PROCEDURES 
 
3.2 Medical Emergency Response Plan 

 
Employees shall have walkie-talkies or CB radios onsite, or be within the immediate vicinity of 
a cellular phone, at all times.  Workers will be familiar with the location of the nearest phone and 
medical facilities, all of which are described as part of the safety orientation.  In the event of an 
emergency situation, employees shall follow the general procedures specified below.  Specific 
emergency procedures are listed in this HASP and should be readily available on the site. 

 
Should any person visiting or working at the site be injured or become ill, notify your supervisor 
and/or the HSO and initiate the following emergency response plan. 

 
If able, the injured person should be escorted to the nearest available source of first aid.  If 
the injured party is extremely muddy, remove outer garments and if necessary, wash the injured 
area with soap and water, either at a portable wash station nearby or at the dedicated facilities 
available at the Bridgeton Landfill main office.  If the “injury” involves a potential overexposure to 
hazardous gases or vapors, (headache, dizziness, nausea, disorientation), get the victim to 
fresh air and take him or her to a doctor for a complete physical examination as soon as 
possible. 

 
If the injury involves foreign material in the eyes, immediately flush the eyes with emergency 
eyewash solution and rinse with copious amounts of water at the nearest emergency eyewash 
station.  Emergency eyewash solution is required in all vehicles on the site.  Dedicated 
emergency eyewash stations are available at the MBI Maintenance Building, near the 
one-million-gallon tank farm, inside the water treatment facility, and the leachate load-out 
area[EBG1].  Obtain or administer first aid as required.  If further medical treatment is required, 
seek medical assistance as discussed below. 
 
If the victim is unable to move, IMMEDIATELY SEEK MEDICAL ASSISTANCE.  Leave the 
victim in place unless absolutely necessary to save his or her life, and administer 
necessary first aid until emergency medical personnel arrive. 

 
If the victim is unconscious, do not move the person unless absolutely necessary to save his or 
her life.  Administer rescue breathing if the victim is not breathing and control bleeding until 
emergency medical personnel arrive. 
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Incident, Injury, and Illness Reporting and Investigation 

 
Any work-related incident, injury, illness, exposure, vehicle incident, or property loss must 
be reported to the HSO.  All incidents shall be documented on the form contained in 
Appendix F and forwarded to the HSO. 

 
The report must be filed for the following circumstances: 

 
• Incident, injury, illness, or exposure of an employee. 
 
• Injury of a subcontractor. 
 
• Damage, loss or theft of property. 
 
• Any incident, regardless of fault, which involves company equipment, a company 

vehicle, rental vehicle, or personal vehicle while the employee is acting in the 
course of employment. 

 
All incidents will be investigated by the HSO, or designee.  This investigation will focus 
on determining the cause of the incident and modifying future work activities to eliminate the 
hazard. 

 
Emergency Equipment/First Aid 

 
Basic first aid supplies (bandages, gauze, tape, etc.) will be located in the first aid box inside 
every onsite vehicle, along with a fire extinguisher.  The first aid box along with first aid 
manuals will be located in the site trailer or site Superintendent’s vehicle.  Other onsite 
emergency equipment includes emergency eyewash, fire extinguisher, potable water and 
drinking cups, anti-bacterial soap, and walkie-talkies.  These are located in the MBI 
Maintenance Building and in the leachate loading area. 

 
 
4.1  INCIDENT RECOGNITION 

 
Onsite incidents will be addressed in accordance with the Incident Management Plan.  These 
include: 
 

• Surface fire. 
 

• Oxygenated subsurface fire (subsurface oxidation). 
 

• Personal injury – man down, personnel contamination. 
 

• Extreme gas/odor release. 
 

• Collapse (mass movement within landfill limits). 
 

• Slope failure (waste movement outside limits). 
 

• Release of hazardous waste/hazardous substances. 
 
If a potentially hazardous situation arises as indicated by instrument readings, visible 
contamination, unusual or excessive odors, etc., field personnel shall temporarily cease 
operations, move away to a safe area and contact the HSO, Bridgeton Landfill employee or 
contractor supervisor, whichever is immediately available.  A list of emergency contacts can be found 
in Appendix E.  The HSO or supervisor will then comply with the Site Incident Management Plan. 

 

 



Bridgeton Landfill Health and Safety Plan 
Bridgeton Landfill, Bridgeton, Missouri Page 30  

 
 

APPENDICES 
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APPENDIX A:  HEALTH AND SAFETY PLAN (HASP) ACKNOWLEDGMENT FORM  

 
BRIDGETON LANDFILL 

 
Each employee conducting fieldwork shall sign this form after the pre-entry HASP briefing 
is completed and prior to commencing work onsite.  This form shall be kept at the site 
during the work effort.  At the conclusion of the project, the form shall be sent to the HSO for 
inclusion into the project file. 

 
Site Personnel Sign-Off 

 
By affixing your signature to the space below, you acknowledge that you have been trained 
on the work effort at this site, the potential safety and health hazards to be encountered, 
methods to prevent exposure to these health and safety hazards, and the contents of 
the Bridgeton Landfill HASP. 

 
I understand this briefing and will comply with the safety requirements for this 
project. 

 
Signature/Date 

 
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
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   Date:     

 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

  Date:     
 

  Date:     
 

  Date:     
 
 

 
 
***Retain this form in the project files*** 
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APPENDIX B:  WEEKLY SAFETY TRAINING ACKNOWLEDGEMENT FORM 

 
PROJECT:  BRIDGETON LANDFILL  

 
SAFETY MEETING TOPIC:    

 
Each employee conducting fieldwork shall sign this form after each Bridgeton Landfill 
safety training activity is completed.  This form shall be kept at the site during the work 
effort.  At the conclusion of the project, the form shall be sent to the HSO for inclusion into 
the project file. 

 
Site Personnel Sign-Off 

 
By affixing your signature to the space below, you acknowledge that you have been briefed 
on the safety topic identified at the top of this form. 

 
I understand this briefing and will comply with the safety requirements for this 
project. 

 
Signature/Date 

 

 
   Date:     

 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
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   Date:     

 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

   Date:     
 

 
***Retain this form in the project files*** 
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APPENDIX C:  RESERVED 
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APPENDIX D:  INSTRUMENT DATA FORM  
 

PROJECT:  BRIDGETON LANDFILL 
 

DATE:     

CALIBRATION DATE:    

USER:     

CALIBRATED BY:     

 
  INSTRUMENT READINGS  

ACTIVITY DATE/TIME O2 LEL CO / H2S COMMENTS 
    /  

    /  

    /  

    /  

    /  

    /  

    /  

    /  

    /  
 

***Retain this form in the project files*** 
(Appendix D information may also be substituted onto downloaded report forms or Well Log report forms) 
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APPENDIX E:  EMERGENCY CONTACT INFORMATION  
 

PROJECT:  BRIDGETON LANDFILL 
 

EMERGENCY  INFORMATION 
Agency, Contact, Facility Name Phone Number Hospital Directions 

Bridgeton Police: 
314-739-7557 

911 Closest Hospital: 
SSM DePaul Health Center 

12303 DePaul Dr. 
St. Louis, MO 63044 
Distance: 2.0 miles 

(see tear-away map and written 
directions on last page of HASP) 

 
 

Alternative Hospital: 

St. Joseph Health Center 

300 1st Capital Dr. 
 

St. Charles, MO 63301 

Distance: 6.1 miles 

(see tear-away map and written 

directions on last page of HASP) 

Robertson Fire District: 314-291-6670 I 
314-575-5011 

911 

Ambulance:  
314-291-6670 

911 

Closest Hospital: 
SSM DePaul Health Center 

314-344-6000 

Alternative Hospital: 
St. Joseph Health Center 

636-947-5000 

Environmental Manager: 
Brian Power 314-744-8165 

Project Health and Safety Officer: 
Derek Bouchard 314-302-3634 

Environmental Specialist: 
Bryan Sehie 314-443-0179 

Site Specialist: 
Michael Lambrich 314-744-8175 

 

 
***Post this information in a conspicuous place at the site.*** 

 
***Retain this form in the project files.*** 
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APPENDIX F:  INCIDENT REPORT  
 

PROJECT:  BRIDGETON LANDFILL 
 

 
 

Person Completing this Report      Phone Number (         )     
 

Date of Report   Date of Incident      
 month/day/year   month/day/year 

 

Employee’s Information: 
Name   Home Office     

Occupation/Job Title       

 
Where did the incident occur? 

 
 
 
 
 
 
 
 

What was the employee doing when the incident occurred? 
 
 
 
 
 
 
 
 

What was the type of injury or illness? 
 
 
 
 
 
 
 
 
 
 

What object or substance directly harmed the employee? 
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Appendix F:  Close Call Report 
 

Project:  Bridgeton Landfill 
 
Please complete this form after the occurrence of a Close Call (incident causing injury or property damage that 
almost happened, or could have been worse). 

 
 
 

 
Description of Close Call  (who, what, where, when, how): 
 
 
 
 
 
 
 
 
 
 
 
 
 
What went right?  What could have been done differently? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Safe Start Assessment.  Did the incident involve: Critical error that contributed to incident: 
 Rushing  Eyes not on task 
 Frustration  Mind not on task 
 Fatigue  Line of fire 
 Complacency  Balance/traction/grip 

 

Reported by (optional): 
 

 Today’s Date:  

Project (optional): 
 

 Project Manager (optional):  
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APPENDIX G:  RESPIRATORY PROTECTION 
 

PROJECT:  BRIDGETON LANDFILL 
 
This Respiratory Protection Program specifies standard operating procedures to protect all 
construction site employees from respiratory hazards, according to the requirements of 
29 CFR, which simply refers to 29 CFR 1910.134.  Respirators are to be used only 
where engineering control of respirator hazards is not feasible, while engineering controls 
are being installed, or in emergencies. 
 
Respirator Selection 
 
Respirators are selected on the basis of respiratory hazards to which the worker is exposed 
and workplace and user factors that affect respirator performance and reliability. 
 
Selection Procedure Checklist 
 
When selecting any respirator in general: 
 

• Select and provide respirators based on respiratory hazard(s) to which a worker is 
exposed and workplace and user factors that affect respirator performance and 
reliability. 

• Select a NIOSH-certified respirator.  (NIOSH stands for the National Institute 
for Occupational Safety and Health). 

• Identify and evaluate the respiratory hazard(s) in the workplace, including a 
reasonable estimate of employee exposures to respiratory hazard(s) and an 
identification of the contaminant's chemical state and physical form.  Consider the 
atmosphere to be immediately dangerous to life or health (IDLH) if you cannot 
identify or reasonably estimate employee exposure. 

• Select respirators from a sufficient number of respirator models and sizes so that 
the respirator is acceptable to, and correctly fits, the user.   

When selecting respirators for IDLH atmospheres: 
 

• Provide these respirators: 
 

o A full facepiece pressure demand self-contained breathing apparatus 
(SCBA) certified by NIOSH for a minimum service life of 30 minutes. 

o A combination full facepiece pressure demand supplied-air respirator (SAR) 
SCBA with auxiliary self-contained air supply. 

• Provide respirators NIOSH-certified for escape from the atmosphere in which they 
will be used when they are used only for escape from IDLH atmospheres. 

• Consider all oxygen-deficient atmospheres to be IDLH.  Exception: If we can 
demonstrate that, under all foreseeable conditions, the oxygen concentration 
can be maintained within the ranges specified in Table II of 29 CFR 1910.134 
(i.e., for the altitudes set out in the table), then any atmosphere-supplying 
respirator may be used. 

 
When selecting respirators for atmospheres that are not IDLH: 

APPENDIX G 



Bridgeton Landfill Health and Safety Plan 
Bridgeton Landfill, Bridgeton, Missouri  Page 41 

 
 

• Provide a respirator that is adequate to protect the health of the employee and 
ensure compliance with all other OSHA statutory and regulatory requirements, 
under routine and reasonably foreseeable emergency situations. 

• Select respirators appropriate for the chemical state and physical form of 
the contaminant. 

• For protection against gases and vapors, provide: 

o An atmosphere-supplying respirator. 

o An air-purifying respirator, provided that: (1) The respirator is equipped with an 
end-of-service-life indicator (ESLI) certified by NIOSH for the contaminant; or (2) 
If there is no ESLI appropriate for conditions in our workplace, implement a 
change schedule for canisters and cartridges that is based on objective 
information or data that will ensure that canisters and cartridges are changed 
before the end of their service life. 

• For protection against particulates, provide: 
 

o An atmosphere-supplying respirator. 

o An air-purifying respirator equipped with a filter certified by NIOSH under 30 
CFR Part 11 as a high efficiency particulate air (HEPA) filter, or an air-
purifying respirator equipped with a filter certified for particulates by NIOSH 
under 42 CFR 84. 

• For contaminants consisting primarily of particles with mass median aerodynamic 
diameters (MMAD) of at least 2 micrometers, an air-purifying respirator equipped 
with any filter certified for particulates by NIOSH. 

 
Respirator Types and Uses 
 
The following types of respirators are in use in this facility for the following uses: 
 

Types: 
 

Situation Used: 
 

Organic Vapor 
Cartridges with Full-
Face Respirator 
SCBA 

Volatile Organic 
Compounds (VOCs) 
CO, H2S, CH4, 
VOCs 

  
Only NIOSH-certified respirators are selected and used.  Where practicable, the respirators 
will be assigned to individual workers for their exclusive use. 
 
Medical Evaluations 
 
A medical evaluation to determine whether an employee is able to use a given respirator is 
an important element of an effective Respiratory Protection Program and is necessary to 
prevent injuries, illnesses and even, in rare cases, death from the physiological burden 
imposed by respirator use.  Persons will not be assigned to tasks requiring the  use of 
respirators nor fit tested unless it has been determined through thorough medical 
examination by a licensed physician that they are physically able to perform the work and 
use the respirator.  Providing this information to the Site will be the responsibility of each 
individual’s company of employment. 
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Fit Testing Procedures 
 
Respirators must fit properly to provide protection.  If a tight seal is not maintained between 
the facepiece and the employee's face, contaminated air will be drawn into the facepiece 
and be breathed by the employee.  Fit testing seeks to protect the employee against 
breathing contaminated ambient air. 
 
In general, fit testing may be either qualitative or quantitative. 
 

• Qualitative Fit Testing (QLFT) involves the introduction of a gas, vapor, or aerosol 
test agent into an area around the head of the respirator user.  If that user can 
detect the presence of the test agent through subjective means, such as odor, taste, 
or irritation, the respirator fit is inadequate. 

 
• Quantitative Fit Test (QNFT) involves assessing the adequacy of the respirator 

fit by measuring the amount of leakage into the respirator, either by generating a 
test aerosol as a test atmosphere, using ambient aerosol as a test agent, or 
using controlled negative pressure to measure the volumetric leak rate.  
Appropriate instrumentation is required to quantify respirator fit in QNFT. 

 
Each individual’s company of employment must make sure that t h e  individual is fit 
tested at the following times with the same make, model, style, and size of respirator that will 
be used: 
 

• Before any employee is required to use any respirator with a negative or 
positive pressure tight-fitting facepiece. 

• Whenever a different respirator facepiece (size, style, model, or make) is used. 

• At least annually. 

• Whenever the employee and or individual’s company of employment reports any 
visual observations of change in physical condition that could affect respirator fit.  
Such conditions include, but are not limited to, facial scarring, dental changes, 
cosmetic surgery, or an obvious change in body weight. 

• When the employee, subsequently after passing a QLFT or QNFT, notifies the 
company or the HSO that the fit of the respirator is unacceptable.  That employee 
will be retested with a different respirator facepiece. 

 
Individuals using any type of respirator must pass one of the following fit test types that 
follow the protocols and procedures contained in 29 CFR 1910.134 Appendix A: 
 

• QLFT (Only used to fit test negative pressure air-purifying respirators that must 
achieve a fit factor of 100 or less.  May be used to test tight-fitting atmosphere-
supplying respirators and tight-fitting powered air-purifying respirators if tested in the 
negative pressure mode). 
 

• QNFT (May be used to fit test a tight-fitting half facepiece respirator that must 
achieve a fit factor of 100 or greater OR a tight-fitting full facepiece respirator that 
must achieve a fit factor of 500 or greater OR tight-fitting atmosphere-supplying 
respirators and tight-fitting powered air-purifying respirators if tested in the negative 
pressure mode). 
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Proper Use Procedures 
 
Once the respirator has been properly selected and fitted, its protection efficiency must be 
maintained by proper use in accordance with 29 CFR 1910.134(g). 
 
Facepiece Seal Protection 
 

• Do not permit respirators with tight-fitting facepieces to be worn by employees who 
have: 

 
o Facial hair that comes between the sealing surface of the facepiece and the 

face or that interferes with valve function. 
 

o Any condition that interferes with the face-to-facepiece seal or valve function. 
 

• If an employee wears corrective glasses or goggles or other personal 
protective equipment, ensure that such equipment is worn in a manner that does 
not interfere with the seal of the facepiece to the face of the user. 
 

• For all tight-fitting respirators, ensure that employees perform a user seal check 
each time they put on the respirator using: 

 
o The User Seal Check procedures in 29 CFR 1910.134 Appendix B-1 for 

facepiece positive and/or negative pressure checks. 
 

o The manufacturer’s recommended user seal check procedures, provided that 
the manufacturer’s procedures are equally effective. 

 
Continuing Respirator Effectiveness 
 

• Appropriate surveillance must be maintained of work area conditions and 
degree of employee exposure or stress.  When there is a change in work 
area conditions or degree of employee exposure or stress that may affect 
respirator effectiveness, reevaluate the continued effectiveness of the 
respirator. 
 

• Ensure that employees leave the respirator use area: 
 
o To wash their faces and respirator facepieces as necessary to prevent eye 

or skin irritation associated with respirator use. 

o If they detect vapor or gas breakthrough, changes in breathing resistance, 
or leakage of the facepiece. 

o To replace the respirator or the filter, cartridge, or canister elements. 

• If the employee detects vapor or gas breakthrough, changes in breathing 
resistance, or leakage of the facepiece, replace or repair the respirator before 
allowing the employee to return to the work area. 
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Procedures for IDLH Atmospheres 
 
Ensure that: 
 

• One employee or, when needed, more than one employee is located outside the 
IDLH atmosphere. 

• Visual, voice, or signal line communication is maintained between the employee(s) 
in the IDLH atmosphere and the employee(s) located outside the IDLH 
atmosphere. 

• The employee(s) located outside the IDLH atmosphere are trained and 
equipped to provide effective emergency rescue. 

• The employer or designee is notified before the employee(s) located outside the 
IDLH atmosphere enter the IDLH atmosphere to provide emergency rescue. 

• The employer or designee authorized to do so by the company, once notified, 
provides necessary assistance appropriate to the situation. 

• Employee(s) located outside the IDLH atmospheres are equipped with: 

o Pressure demand or other positive pressure SCBAs, or a pressure demand 
or other positive pressure SAR with auxiliary SCBA; and either: 

 Appropriate retrieval equipment for removing the employee(s) who 
enter(s) these hazardous atmospheres where retrieval equipment would 
contribute to the rescue of the employee(s) and would not increase the 
overall risk resulting from entry; or 

 Equivalent means for rescue where retrieval equipment is not required 
under the bullet item above this one. 

Maintenance and Care Procedures 
 
In order to ensure continuing protection from respiratory protective devices, it is necessary 
to establish and implement proper maintenance and care procedures and schedules.  A lax 
attitude toward maintenance and care will negate successful selection and fit because the 
devices will not deliver the assumed protection unless they are kept in good working order. 
 
Each individual’s company of employment shall provide each respirator user with a 
respirator that is clean, sanitary, and in good working order.  It shall be ensured that respirators 
are cleaned and disinfected using the procedures below: 
 

• In Appendix B-2 of 29 CFR 1910.134. 
 

• Recommended by the respirator manufacturer.  These procedures are of 
equivalent effectiveness as Appendix B-2 of 29 CFR 1910.134. 

 
The respirators shall be cleaned and disinfected at the following intervals: 

 
 

Respirator Type: Cleaned and Disinfected at the Following Interval: 

Issued for the exclusive 
use of an employee. 

As often as necessary to be maintained in a 
sanitary condition. 
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Issued to more than one 
employee. Before being worn by different individuals. 

Maintained for 
emergency use. After each use. 

Used in fit testing and 
training. After each use. 

 

 
Storage 
 
Storage of respirators must be done properly to ensure that the equipment is protected and 
not subject to environmental conditions that may cause deterioration.  Each individual’s 
company of employment shall ensure that respirators are stored to protect them from 
damage, contamination, dust, sunlight, extreme temperatures, excessive moisture, and 
damaging chemicals, and they are packed or stored in their original packaging to prevent 
deformation of the facepiece and exhalation valve.  In addition, emergency respirators shall 
be kept accessible to the work area; stored in a crew truck or project site trailer that are clearly 
marked as containing emergency respirators; and stored in accordance with any applicable 
manufacturer’s instructions. 
 
Inspection 
 
In order to assure the continued reliability of respirator equipment, it must be inspected on 
a regular basis.  The frequency of inspection is related to the frequency of use.  Below is 
the minimum inspection frequency to be implemented at the site: 
 

Respirator Type: Inspected at the Following Frequencies: 

All types used in 
routine situations. Before each use and during cleaning. 

Maintained for use in 
emergency situations. 

At least monthly and in accordance with the manufacturer's 
recommendations, and checked for proper function before and 
after each use. 

Emergency escape-
only respirators. Before being carried into the workplace for use. 

 
Respirator and back-up respirator inspections include a check: 
 

• For respirator function, tightness of connections, and the condition of the 
various parts including, but not limited to, the facepiece, head straps, valves, 
connecting tube, and cartridges, canisters or filters.   

• Of elastomeric parts for pliability and signs of deterioration. 

• For SCBAs, in addition to the above, monthly, we maintain air and oxygen 
cylinders in a fully charged state and recharge when the pressure falls to 90 
percent of the manufacturer's recommended pressure level and determine that 
the regulator and warning devices function properly. 

Repairs 
 
Respirators that fail an inspection or are otherwise found to be defective shall be removed 
from service and discarded, repaired, or adjusted in accordance with the following procedures: 
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• Repairs or adjustments to respirators are to be made only by persons 

appropriately trained to perform such operations and only with the respirator 
manufacturer's NIOSH-approved parts designed for the respirator. 

• Repairs must be made according to the manufacturer's 
recommendations and specifications for the type and extent of repairs to 
be performed. 

• Reducing and admission valves, regulators, and alarms must be adjusted or 
repaired only by the manufacturer or a technician trained by the manufacturer. 

Discarding of Respirators 
 
Respirators that fail an inspection or are otherwise not fit for use and cannot be repaired 
must be discarded. 
 
Air Quality Procedures 
 
When atmosphere-supplying respirators are being used to protect employees, it is essential 
to ensure that the air being breathed is of sufficiently high quality.  Any atmosphere-
supplying respirators used on the site shall include coverage of the following OSHA 
requirements: 
 
Compressed Air, Compressed Oxygen, Liquid Air, and Liquid Oxygen Used for 
Respirators: 
 

• Compressed and liquid oxygen must meet the United States Pharmacopoeia 
requirements for medical or breathing oxygen. 

• Compressed breathing air must meet at least the requirements for Grade D 
breathing air described in ANSI/Compressed Gas Association Commodity 
Specification for Air, G-7.1-1989, to include: 

o Oxygen content (v/v) of 19.5-23.5 percent. 

o Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less. 

o Carbon monoxide content of 10 ppm or less. 

o Carbon dioxide content of 1,000 ppm or less. 

o Lack of a noticeable odor. 

• Ensure that compressed oxygen is not used in atmosphere-supplying 
respirators that have previously used compressed air. 

• Ensure that oxygen concentrations greater than 23.5 percent are used only 
in equipment designed for oxygen service or distribution. 

Cylinders Used to Supply Breathing Air to Respirators: 
 

• Cylinders must be tested and maintained as prescribed in the Shipping 
Container Specification Regulations of the Department of Transportation (49 
CFR 173 and 178). 
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• Cylinders of purchased breathing air must have a certificate of analysis from the 

supplier that the breathing air meets the requirements for Grade D breathing air. 

• The moisture content in the cylinder must not exceed a dew point of -50 deg F 
(-45.6 deg C) at 1 atmosphere pressure. 

Compressors (Not anticipated for use at the Bridgeton Landfill): 
 

• Ensure that compressors used to supply breathing air to respirators are 
constructed and situated so as to: 

o Prevent entry of contaminated air into the air supply system. 

o Minimize moisture content so that the dew point at 1 atmosphere pressure is 
10 degrees F (5.56 deg. C) below the ambient temperature. 

o Have suitable in-line air-purifying sorbent beds and filters to further ensure 
breathing air quality.  Sorbent beds and filters must be maintained and replaced 
or refurbished periodically following the manufacturer's instructions. 

o Have a tag containing the most recent change date and the signature of the 
person authorized by our company to perform the change.  The tag must be 
maintained at the compressor. 

• For compressors that are not oil-lubricated, ensure that carbon monoxide 
levels in the breathing air do not exceed 10 ppm. 

• For oil-lubricated compressors, use a high-temperature or carbon monoxide 
alarm, or both, to monitor carbon monoxide levels.  If only high-temperature 
alarms are used, the air supply must be monitored at interva ls sufficient to 
prevent carbon monoxide in the breathing air from exceeding 10 ppm. 

Breathing Air Couplings: 
 

• Ensure that breathing air couplings are incompatible with outlets for non-
respirable worksite air or other gas systems.  No asphyxiating substance must 
be introduced into breathing air lines. 

 
Breathing Gas Containers: 
 

• Use breathing gas containers marked in accordance with the NIOSH 
respirator certification standard, 42 CFR 84. 

 
Filters, Cartridges, and Canisters: 
 

• Ensure that all filters, cartridges and canisters used in the workplace are 
labeled and color-coded with the NIOSH approval label and that the label is 
not removed and remains legible.  New respirator filter cartridges shall be 
used for each application with breakthrough times monitored. 

 
Training 
 
Employee training is an important part of the respiratory protection program and is essential 
for correct respirator use.  Each individual’s company of employment shall provide the proper 
training to all its employees who will be conducting work while using any type of respirator, 
and all employees who will provide support for those wearing any type of respirator. 
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APPENDIX H: AERIAL LIFT/INDUSTRIAL TRUCK INSPECTION CHECKLIST 
 

Please review checklist before operating vehicle.  
Week of:    

 

Miles/Hours:    
 

Place your initials in the appropriate box: 
 

Shift Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
1        
2        
3        

 

Vehicle Description: 
 

Make:  Capacity:    
Model:   Serial #:    

 
 
 
 

Inspection: 
Check One 

Gas 
Diesel 
LP 
Battery 

 

# Inspection Item Numbers 
1 Operating Controls 
2 Emergency Controls 
3 Safety Devices, Horns, Alarms, and Seat Belts 
4 Personal Protective Devices 
5 Pneumatic System (leaks) 
6 Hydraulic System (leaks) 
7 Fuel System (leaks) 
8 Cables 
9 Wiring Harness 

10 Loose or Missing Parts (locking pins, bolts, etc.) 
11 Tires and Wheels 
12 Placards and Warnings 
13 Operational Manual 
14 Outriggers/Stabilizers (if equipped) 
15 Guardrail System 
16 Locking Gate 
17 Tilt Alarm 

 
 
 
 
 

Report all deficiencies to your supervisor immediately. 
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NOTED DEFICIENCIES: 
 
 

Date Shift Item 
# 

Comments 
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APPENDIX I:  HAZWOPER TRAINING LOG 
 

PROJECT:  BRIDGETON LANDFILL 
 

Bridgeton Landfill Hazardous Waste Personnel Hazardous Waste Operator 
Training[EBG2] 

 

Bridgeton Landfill 
Employee Job Title/Description 

Date of 40-Hour 
HAZWOPER Training  

(if not received, include 
date planned) 

Date of Most Recent 
8-Hour Update 

Brian Power Environmental Manager February 2014 2/4/2014 

Bryan Sehie Environmental Specialist  2/5/2014 

Derek Bouchard 
Health and Safety Officer 

Training Coordinator 
December 2007 1/21/2014 

Mike Lambrich Environmental  Specialist  2/5/2014 

Dusty Smith Hazardous Waste Technician February 2014 2/5/2014 

Ryan Ayers Hazardous Waste Technician February 2014 2/5/2014 

Ryan Daniels Hazardous Waste Technician February 2014 2/4/2014 

David Voyles Hazardous Waste Technician February 2014 2/4/2014 

Stephen Lee Hazardous Waste Technician February 2014 2/4/2014 

Devin Hummel Hazardous Waste Technician February 2014 2/4/2014 

Forrest Booth Hazardous Waste Technician February 2014 2/5/2014 
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APPENDIX J:  EMPLOYEE POSITION DESCRIPTIONS 

PROJECT:  BRIDGETON LANDFILL 
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POSITION DESCRIPTION 

 

POSITION TITLE:  Environmental Manager DEPARTMENT:   Engineering 
REPORTS TO:  Regional Engineer 
SUPERVISES:  Yes 
EXEMPT STATUS:  Exempt 

 
 

POSITION SUMMARY: The Environmental Manager is responsible for the preparation of 
the Landfill budget, managing all spending for the Engineering department, and overseeing 
consultants and contractors during site development.  The Environmental Manager is also 
responsible for permitting and ensuring the Landfill remains in compliance with all applicable 
regulations during operation. 

 
PRINCIPAL  RESPONSIBILITIES: 
• Manages construction projects for Landfill cells and sites, including capacity calculations, 

scheduling/timeline, management of third-party CQA and contractors, and resource 
and material coordination. 

• Prepares Landfill construction and ongoing operational budgets. 
• Maintain financial responsibility for construction/cell development, closure/post-closure, 

engineering, operations, and cost tracking. 
• Coordinates completion of permit applications and designs, including regulatory 

interface, site expansion, modification or changes to the operating plan application, 
and other related data. 

• Prepares notifications/responses to regulatory inspections, administrative warnings. 
• Assists Landfill and site Managers with development of fill sequencing plans. 
• Participates in review of targeted acquisitions, including Phase I 

assessment/property survey coordination, engineering review of design and 
operations, and pro-forma modeling assistance. 

• Performs ongoing public relations and due diligence activities through communication 
with corporate office, regulatory agency representatives, third party consultants and 
investors. 

• Completes monthly soil tracking reports and other status reports. 
• Regularly supervises Environmental Technicians and Specialists, including responsibility 

for hiring, training, mentoring, developing, scheduling, directing, managing performance 
and other related issues; review the work of, and is accountable for the performance of 
Environmental Technicians and Specialists. 

• Attends regulatory and association sponsored informational and policy meetings. 
• Ensures continued compliance by coordinating air, water monitoring, environmental data 

review and reporting. 
• Performs other job-related duties as assigned. 

 
EXPERIENCE, EDUCATION, CERTIFICATION: 
Required: 
• Bachelor's degree in Engineering, Geology, Biology or related science. 
• Minimum of 4 years of experience in landfill engineering or environmental compliance in 

air, water, and solid waste. 
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Preferred: 
• Certified Professional Engineer and/or Certified Professional Geologist designation. 

Previous experience in the waste industry. 
 
OTHER KNOWLEDGE AND COMPETENCIES: 
• Thorough knowledge of environmental regulations relating to air, water, solid waste, 

and material recovery/recycling. 
• Strong written and oral communication skills. 
• Effective interpersonal communication across various levels of the organization and 

with external customers, vendors and government agency representatives. 
• Strong project management skills. 
• Strong analytical skills and a focus on adding value to the Company. 
• Ability to effectively manage multiple projects and meet deadlines. 
• Ability to read, analyze, and interpret business documents, professional journals, 

technical procedures, and governmental regulations. 
 
The statements herein are intended to describe the general nature and level of work being performed 
by employees, and are not to be construed as an exhaustive list of responsibilities, duties, and skills 
required by personnel so classified.  Furthermore, they do not establish a contract for employment and 
are subject to change at the discretion of the Company. 
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POSITION DESCRIPTION 
 
POSITION TITLE:   Environmental Specialist - Corporate EFFECTIVE DATE: 07/2012 
FUNCTIONAL AREA:  Engineering 
REPORTS TO:   Senior Manager, Environmental Management 
SUPERVISES:  N/A 
FLSA STATUS:  Exempt JOB CODE: 

 
 
POSITION SUMMARY: 

 
This role supports the Engineering Department with landfill and environmental remediation 
budgeting, construction management, cash flow tracking and forecasting, and technical issues 
associated with landfill leachate and gas management.  The specialist will have daily 
interaction with the corporate and field staff on a variety of construction and technical issues. 

 
PRINCIPAL RESPONSIBILITIES: 

 
• Negotiates modified contract terms from standard construction and consulting 

documents, responsible for obtaining approval from legal and risk departments as 
needed. 

• Assists Procurement Team with technical review of specifications and vendor selection 
on national procurement contracts. 

• Reviews Environmental Due Diligence reports associated with property acquisition and 
divestitures. 

• Prepares construction cost summaries and budget models for potential landfill 
acquisitions. 

• Prepares insurance cost recovery documents as part of ongoing Pollution Liability 
Insurance claims, including preparing construction project descriptions, timelines, 
justifications and cost summaries. 

• Coordinates preparation of TSDF audits and disposal facility audits by internal or 
external technical resources for new audits when required by Special Waste 
Department. 

• Prepares summaries of various construction, monitoring and design Best Practices and 
compiles these summaries into a resource library for Corporate and Field Based 
Engineering Team. 

• Coordinates updates to the Standard Operating Procedures documents produced by 
the Engineering Department, including the landfill gas well field SOP, the air compliance 
SOP, and landfill gas system standard design manual.  Responsible for consultant 
coordination to produce updated document. 

• Assists Director of Engineering with performance of annual Engineering Budget 
Process.  Duties include: 
o Developing updates and changes to the Engineering Budget Model; 
o Developing training material for budget model, and conducting training; 
o Reviews models for completeness and variance analysis; 
o Reviewing comments and collation of data from Active Landfill Planning process 

into reports for senior management; 
o Assisting Engineering, Accounting, Financial Analysis and Planning 

Departments with the review of budgets, including preparation of variance 
summary documents, and SOX documentation reviews. 
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• Coordinates and over sees production of monthly engineering cash flow forecast, 
including variance and outlier analysis, consolidation of information into dashboard 
summaries.  Assists field engineering and controllership teams with reconciliation of 
variances. 

• Reviews alternate technology proposals for leachate treatment, gas extraction or other 
landfill applications. 

• Perform other job-related duties as assigned or apparent. 
 
EXPERIENCE, EDUCATION, CERTIFICATION: 

 
Required: 

• Bachelor's degree in Engineering, Geology, Biology or related science. 
 
Preferred: 

• Two years’ experience in landfill operations or environmental compliance in air, water, 
and land. 

• Certified Professional Engineer and/or Certified Professional Geologist designation 
obtained or in progress. 

 
OTHER KNOWLEDGE, SKILLS, ABILITIES: 

 
Required: 

• Effective interpersonal communication skills across various levels of the organization, 
external customers, and representatives of government agencies.  Communication tone 
must encourage collaboration and recognize all levels as team members and 
customers, while maintaining a professional representation suitable for department. 

• Ability to write reports and correspondence with minimal direction. 
• Must be a proven self-starter with an appropriate sense of urgency and customer focus. 
• Ability to solve problems and make improvement recommendations as needed. 
• Excellent organizational skills while managing multiple tasks in a high-volume, fast-

paced environment, maintaining attention to detail, while meeting deadlines.  Sufficiently 
process oriented to track progress and own process for several contractual and 
compliance based programs. 

• Strong ethics and the ability to keep information confidential. 
• Intermediate MS Office experience including Word, Excel and Access.  Proficiency with 

spreadsheet and database management tools sufficient to run query reports and identify 
and repair data entry errors. 

• Familiarity with SharePoint (or other web based portal and collaboration tool) and ability 
to perform basic administrative functions, including access rights management. 

 
 
 

The statements herein are intended to describe the general nature and level of work being performed by employees, and are not 
to be construed as an exhaustive list of responsibilities, duties, and skills required by personnel so classified. Furthermore, they 
do not establish a contract for employment and are subject to change at the discretion of the company. 
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POSITION DESCRIPTION 
 

Position Title:   Environmental Technician Effective: March 2013 
Department:      Operations 
Reports to:   Environmental Manager and Ops Manager, Site Manager or GM 
Supervises:  No 
Exempt Status:  Non-Exempt   

 

POSITION SUMMARY: The Environmental Technician is responsible for the safe operation 
and maintenance of landfill gas extraction systems, leachate collections systems and 
other related systems at Republic Services’ landfills. The position is accountable for the 
ongoing monitoring of such systems, ensuring that all work adheres to safety regulations, 
as well as federal and state requirements. 

 
REPRESENTATIVE RESPONSIBILITIES: 

 

• Conducts, or assists with, environmental sampling that may include groundwater, surface 
water, air quality and gas migration. 

• Measures and records gas levels in landfill well fields and at probes in the landfill 
boundary to ensure the ongoing compliance with applicable safety regulations, as well 
as federal and state requirements. 

• Troubleshoots and corrects landfill gas extraction systems when necessary; report more 
complicated issues to management to ensure timely correction. 

• Manages and troubleshoots leachate system to ensure it continues to operate in 
accordance with safety standards, federal and state regulations. 

• Performs landfill surveying activities as required. 
• Prepares and submits required reporting data relative to landfill gas extraction, leachate 

and other related systems. 
• Performs all responsibilities in a safe and efficient manner, ensuring adherence to all 

safety regulations that govern job performance; ensure ongoing compliance with all 
applicable federal and state requirements. 

• Performs other job-related duties as required. 
 

EXPERIENCE, EDUCATION AND 

CERTIFICATION: REQUIRED: 
• High School diploma or GED. 
• Minimum of 1 year of experience working at a site regulated by OSHA. 
• Minimum of 1 year of experience working with landfill gas extraction and/or leachate 

systems. 
 

PREFERRED: 
 

• Bachelor’s Degree in Science. 
• Minimum of 2 years of experience working at sites regulated by OSHA. 
• Minimum of 2 years of experience working with landfill gas extraction and/or leachate 

systems. 
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OTHER KNOWLEDGE, SKILLS AND ABILITIES: 

• Good time management skills to ensure assigned responsibilities are completed in an 
efficient and safe manner. 

• Good communication skills; is able to effectively communicate operating issues to 
management. 

• Good follow through ability; adheres to work schedule and follows through on challenges 
as they arise. 

• Ability to adhere to Company policies and rules set forth; promotes the Company’s safety 
standards; works with a sense of honesty and trustworthiness. 

• Maintains a feeling of pride in work; strives to achieve all goals. 
 

The statements used herein are intended to describe the general nature and level of the work 
being performed by an employee in this position, and are not intended to be construed as an 
exhaustive list of responsibilities, duties and skills required by an incumbent so classified. 
Furthermore, they do not establish a contract for employment and are subject to change at the 
discretion of the Company. 
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POSITION DESCRIPTION 
 

Position Title: General Laborer    Department:  Operations 
Reports To: Site or Operations Spvr/Mgr 
Supervises:  No  Exempt Status:  Non-Exempt   

 

POSITION SUMMARY: A General Laborer is responsible for safely and efficiently 
performing general labor duties at a hauling company, transfer station, materials recycling 
facility (MRF) or landfill.  Responsibilities may include such things as yard clean-up, fueling 
vehicles and equipment, general vehicle operation, general office maintenance and other 
related duties. 

 
PRINCIPAL RESPONSIBILITIES: 

 

• Safely and efficiently perform assigned responsibilities to include such duties as: 
o Clean up work areas; 
o Fuel vehicles and equipment; 
o Clean track on track type and related equipment; 
o Perform yard work, including mowing and paper pick up; 
o Operate general site vehicles and equipment, such as water trucks, pick-up trucks, 

sweepers, mowers, trimming equipment, etc.; 
o Perform general office maintenance and repairs, including painting and janitorial 

work; 
o Install temporary wind fences, as required; 
o Direct traffic at the site as necessary; and 

• Perform other job-related duties as assigned. 
 

EXPERIENCE, EDUCATION AND CERTIFICATION: REQUIRED: 
• None. 

 

PREFERRED: 
 

• High School Diploma or GED. 
• Valid driver’s license. 

 
OTHER KNOWLEDGE, SKILLS AND ABILITIES: 

 

• Ability to adhere to work schedule and follows through on challenges as they arise. 
• Ability to adhere to Company policies and rules that are set forth; promotes the 

Company’s safety standards; works with a sense of honesty and trustworthiness. 
• Maintains a feeling of pride in work; strives to achieve all goals. 

 
 
 
 
 

The statements used herein are intended to describe the general nature and level of the work being 
performed by an employee in this position, and are not intended to be construed as an exhaustive list of 
responsibilities, duties and skills required by an incumbent so classified. Furthermore, they do not establish 
a contract for employment and are subject to change at the discretion of the Company. 
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Appendix K 

 
CONTRACTOR NOTICE OF SAFETY VIOLATION 

 
Site:          Date:    

Issued by: on behalf of Bridgeton Landfill, LLC 

Contractor:             

Contractor Representative:           

Your Company has been found to be in violation of the site health and safety requirements, as 

specified below. 

 

Violation(s): 
 

 

 

 

 

 

Corrective Action(s) & date completed: 
 

 

 

 

 

 
The signature below of the Contractor Representative certifies that all of the above-listed items 

have been corrected as indicated. 

 
 
 
Signature:         Date:    
 
 
 
Received by Company: 
 
Signature:         Date:    
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LAST PAGE - INCLUDE TEAR SHEET 
WITH DIRECTIONS TO LOCAL 

MEDICAL FACILITIES 

 



Primary Hospital - SSM DePaul Health Center
Remove this and take to the hospital



5112/2014 

2. Turn right onto McKelvey Rd 

3. Take the 2nd right onto De Paul Dr 

8 Destination will be on the left 

® SSM DePaul Health Center 
12303 De Paul Dr, Bridgeton, MO 63044 

Google Maps 

These directions are for planning purposes only. You may find that construction projects, traffic, weather, or 
other events may cause conditions to differ from the map results, and you should plan your route accordingly. 
You must obey all signs or notices regarding your route. 

Map data @2014 Google 

0.2mi 

0.2mi 

hllps://www.google.com'rreps/d r/13570+-St+Charles+ Roc~Rd,+ Bridgeton, +M0+-!!3044/SSM +DePaul+ Health+ Center,+ 12303+De+PaU +Dr, +Bridg etcn, +M0+63044/@38. 7641726,-00.4359724, 14zJi.TFt/data=! 3... 212. 



Alternate Hospital - SSM DePaul Health Center
Remove this and take to the hospital



5112/2014 

2. Take the ramp onto 1-70 W 

3. Take exit 2298for1-70 Loop N/Fifth St 

4. Turn right onto S 5th St 

5. Turn right onto First Capitol Dr 

6. Turn left at S 3rd St 

8 Destination will be on the right 

® St. Joseph Health Center 
300 First Capitol Dr, St Charles, MO 63301 

Google Maps 

These directions are for planning purposes only. You may find that construction projects, traffic, weather, or 
other events may cause conditions to differ from the map results, and you should plan your route accordingly. 
You must obey all signs or notices regarding your route. 

Map data @2014 Google 

3.7mi 

0.2mi 

0.8mi 

0.1 mi 

108 ft 

hllps://www.google.com'rreps/d r/13570+-St+Charles+ Roc~Rd,+ Bridgeton, +M0+-!!3044/Sl +Josep~Health+Center ,+300+ First+ Capi1cl+Dr, +St+ Charles, +M0+63301/@38. 7710874,-90.4639488, 14z/arTFt/dala= ! . . . 212 
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1. PURPOSE
Site preparation and investigation activities will occur while preparing for invasive subsurface 
construction work that is planned in the area between the North Quarry Landfill and Operable 
Unit-1 (OU-1) and installation of an air-monitoring system around the OU1 perimeter.  These 
planned activities include identification and delineation of on-site areas suitable for equipment 
and waste staging, a management and relocation area; site preparation and clearing, installation 
and operation of air-sampling stations at perimeter and off-site (background) locations; 
supplemental site characterization surveys, and installation of litter control fencing. Workers 
and equipment may encounter Radiologically-Impacted Material (RIM) during these activities.  
RIM as defined for this site is a part of the larger group of radiological materials defined as 
Technically Enhanced Naturally Occurring Radiological Materials (TENORM).

This Radiation Safety Plan (the “Plan”) presents the specific radiological requirements that must 
be met while surveying, sampling, handling, storing and moving items used in activities that 
may be impacted by RIM.  This Plan also identifies and describes site-specific controls and 
procedures needed to determine and document compliance with operational, occupational safety, 
and regulatory requirements.  These controls and procedures are designed to protect employees, 
the public, and the environment from radiological hazards associated with the pre-construction 
activities. 

This Plan is intended to be used with the most recent version of the Health and Safety Plan in 
effect during this project. 
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2. SCOPE

This Plan applies to all surface and subsurface work involving RIM-impacted soils.1  

These activities include, but are not limited to: 

• Site preparation and vegetation clearing operations over areas which may contain 
RIM soil,

• Installation of electrical service to air sampling station locations,
• Installation of fixed air sampling stations,
• Road and pad construction over areas which may contain RIM,
• Invasive sub-surface activities such as drilling and sampling in soil that may contain

Rim,
• Gamma walkover surveys,
• On-site movement and storage of equipment that are potentially impacted by RIM,

• Decontamination of radiologically impacted equipment, and

• Other health physics support work in areas which may contain RIM or during
decontamination of equipment found to have RIM on the surfaces.

1 Soils that are suspected of containing a combined concentration radium-226 and radium-228 or a combined 
thorium-230 and thorium-232 concentration that exceeds 5 pCi/g over background are of particular interest.  Soils 
matching that description have been designated as “RIM” (Radiologically Impacted Soil). 



West Lake OU1, Radiation Safety Plan 
Auxier & Associates/bollenbacher May 16, 2014 7 

3. RESPONSIBILITIES

3.1 ALL EMPLOYEES 

All employees working on the Site have the responsibility to work safely.  All personnel on the 
Site are responsible for ensuring their own safety and the safety of others during an emergency 
condition.  They are responsible to immediately report any emergency to their supervisor, 
Radiation Safety Officer, or other senior individual. 

If any employee observes an unsafe activity or condition during the course of activities managed 
by the Plan, the employee shall notify a supervisor or health and safety representative 
immediately.  The supervisor will immediately notify the site supervisor, who will take 
appropriate action.  If an employee judges the activity to be immediately hazardous, the 
employee has the right and the obligation to pause the work before notifying his supervisor.  
The employee must immediately notify his supervisor or a representative of the safety team after 
taking such action.  All employees shall assist in combating the emergency situation as directed 
by the site supervisor or the site RSO. 

3.2 AUXIER & ASSOCIATES, INC. 

In general, Auxier & Associates, Inc. (A&A) is responsible for adequately assessing radiological 
hazards, determining appropriate controls such as proper personal protective equipment (PPE), 
and specifying conditions where protective measures may be upgraded or downgraded. 

A&A shall provide a radiation safety officer (RSO) who will be responsible for ensuring that the 
work force follows appropriate radiation protection controls.  The RSO will be Mr. Mike 
Bollenbacher (CHP).  He will be represented on site by Mr. Matt Walton, and Mr. Alex Luna, 
who will be functioning as the Radiation Control Technicians (RCTs) during field operations.  
Specific duties of the RSO and his delegates include: 

• Notifying US EPA officials at least one (1) week before invasive activities occur;
• Monitoring in the workplace, including radiation surveys, contamination surveys, and air

monitoring (both personal and area) to determine radiological conditions in the work
area;

• Identifying and assessing radiological hazards;
• Determining required engineering controls necessary to protect personnel and minimize

releases to the environment;
• Determining PPE required by known radiological conditions;
• Providing and erecting any necessary radiological barriers/barricades around controlled

areas;
• Posting and labeling of the work site as dictated by the results of survey data;
• Managing access to controlled areas;
• Determining the level of radiological training required and verifying each employee has

the required training;
• Surveying vehicles, equipment, and tools exiting controlled areas;
• Directing the decontamination of personnel, if necessary; and
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• Issuing and collecting personal dosimeters, and analyzing, and reporting personal
dosimetry results

If conditions arise that are not covered by this Plan, the RCT will consult with the project’s RSO 
to determine the proper course of action. 
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4. RADIATION PROTECTION REQUIREMENTS

Specific radiological requirements must be met while handling radioactive materials at this Site.  
The radiological requirements of this Plan are based on national regulations published by the 
Nuclear Regulatory Commission (NRC) in 10CFR20.  The annual routine occupational dose to 
radiation workers, expressed as the Total Effective Dose Equivalent (TEDE) will not exceed 0.5 
Sieverts (5 rem/year).  This is essentially equivalent to 100 mrem/work week. 

As stated in the ALARA review of the project (Attachment A), this project will use 25% of the 
allowable exposure as an investigation level, so the goal of the radiation safety program will be 
to limit occupational doses to 100 mrem per month2.  To put this in perspective, doses recorded 
on similar projects in the past have not approached this administrative limit. 

4.1 EXTERNAL EXPOSURE LIMITS 

Any areas producing 2 mrem/h are designated as radiologically restricted areas on this Site.3  
Only badged radiation workers may enter an area where the dose rate is known to exceed 2 
mrem/h (~2000 µR/h).  The stay time for a badged radiation worker in that area will not exceed 
four (4) hours without approval from the project’s RSO.  If it is deemed necessary to work longer 
than four hours in fields exceeding 2 mrem/h, an ALARA review of the job shall be conducted 
and appropriate engineering/administrative controls will be used to mitigate doses prior to 
authorizing the work. 

An exposure rate measuring 25 mrem/h (25,000 µrem/h)above background at one meter 
above the surface constitutes a pause work condition on this project.  Work may not proceed 
until the situation is reviewed by both the RSO (A&A) and the Project Manager (EMSI). 

4.2 AIRBORNE EXPOSURE LIMITS 

Typically, air concentrations are compared to numerical criteria called Derived Air 
Concentration (DAC) 4 to determine if doses from operations are within allowable limits.  Table 
1 lists airborne activity limits that will be used to regulate operations handling radioactive 
materials at this Site. 

Because multiple radionuclides are involved, site-specific limits were calculated for work at this 
site (Attachment A, Subsection A.5).  The second column of Table 1 contains the project’s 
aggregate DAC for workers and the maximum allowable perimeter air concentration for the 
combination of radioactive materials expected at this Site.  Investigative limits are presented in 
the final two columns of the table.  These limits are project specific administrative goals that 
incorporate a safety factor of approximately four (Attachment A, Subsections A.8, A.9, and 
A.10).  These limits are expressed as gross alpha and gross beta air concentrations in Table 1. 

2 ~25% of 5000 mrem/y divided by 12 months/year. 
3 Based on the 2 mrem/h requirement in 10 CFR 20 § 20.1301(2). 
4 Derived air concentration (DAC) means the concentration of a given radionuclide in air which, if breathed by the 
reference man for a working year of 2,000 hours results in the maximum allowable annual intake for that 
radionuclide. 
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Table 1  Numerical Air Monitoring Limits for Permitted Work 

Activity 

Maximum 
Allowable 

Time-weighted 
Air Concentration 

(µCi/mL) 

Gross Alpha 
Investigative 

Limit
(dpm/m3) 

Gross Beta 
Investigative 

Limit 
(dpm/m3) 

Inside Work Area 7.7 x 10-12 a 3.6 b 0.7 c 
Work Area Boundary 3.5 x 10-14 d 0.065 e 0.013 f 

Fenceline/Perimeter 7.0 x 10-15 g 0.013 h 0.003 i
a Calculated from 10CFR20 Appendix B, Table 1 DACs and expected mixture of isotopes (see Attachment A, 

Section 5 for details). 
b Airborne activity of alpha emitters in the mixture that are present at 25% of the DAC. 
c Airborne activity of beta emitters in the mixture that are present at 25% of the DAC. 
d Calculated from 10CFR20 Appendix B, Table 2 Effluent Concentrations and expected mixture of isotopes 

(see Attachment A, Section 7 for details). 
e Airborne activity of alpha emitters in the mixture that are present at the effluent limit of 50 mrem/y. 
f Airborne activity of beta emitters in the mixture that are present at the effluent limit of 50 mrem/y. 
g Calculated using 20% of the 10CFR20 Appendix B, Table 2 Effluent Concentrations and expected mixture 

of isotopes (see Attachment A, Section 7 for details). 
h Airborne activity of alpha emitters in the mixture that are present at a limit of 10 mrem/y. 
i Airborne activity of beta emitters in the mixture that are present at a limit of 10 mrem/y. 

4.3 RADIATION SAFETY TRAINING 
Training for workers on the project meets or exceeds the training requirements for radiation 
workers 10 CFR Part 19 which requires that “…all individuals who, in the course of their 
employment, are likely to receive a dose of more than 100 millirem in a year, must receive 
adequate training to protect themselves against radiation.”.  This level of training is required on 
this project even though the expected exposures during this project are much less than 100 
millirem. 

This training includes: 

• The nature of radioactive materials on the Site
• Potential routes of exposure
• Types of controls practiced to minimize exposures.  Includes discussion of any

engineering controls, administrative use of time, distance and shielding, and personal
protective equipment

• Types of monitoring used to track potential exposures (periodic area surveys, air
monitoring, and use of dosimeters)

• Proper use of instrumentation
• Incident reporting
• Availability and use of confidential personal dosimetry records.
• Effects of radiation on humans
• Allowable limits (who sets them and what they are)

A&A will review all pertinent radiological conditions information before any intrusive work 
begins.  During remediation, A&A will hold daily meetings to brief equipment operators and 
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laborers that are directly involved with the projected operations for that day.  These daily 
meetings will be commensurate with work to be performed and specific applications of radiation 
worker training will be reviewed as needed. 

Mandatory daily topics covered in these meetings shall include: 

• identification of potential exposure routes;
• no eating, drinking or smoking in Permitted Areas;
• the locations of planned activities that day;
• locations of cleared easements; and
• personnel monitoring assignments.

The on-site RCT is a health physics specialist with experience in a variety of radiological 
environments including sites contaminated with uranium and thorium.  In addition, A&A has one 
full-time Certified Health Physicist (CHP) assigned to the project, and two associates with 
CHP’s available to support the project if needed. 

4.4 SITE MONITORING 

4.4.1 General Area Survey 

The purpose of a general area survey is to characterize the ambient radiation environment of the 
Site, exclusive of the areas to be investigated.  General area exposures shall be conducted at 
every job site where remediation is to be performed.  As part of the general area survey, ambient 
exposure rates in various areas around the Site will be measured with a Ludlum Model 19 or 
equivalent.  The frequency of these surveys will be determined by the RSO, but will include, at 
minimum, surveys at the beginning and the end of the job. 

4.4.2 Personnel Exposures 

Project personnel directly involved with handling of RIM soils are required to wear personal 
dosimetry while working on Site.  The RCT will issue Thermoluminescent Detectors (TLD) 
to those individuals that require access to Permitted Areas.   

Each TLD will be assigned to a specific individual and can only be worn by that person.  
Dosimeters will be collected each night by the site RCT or his delegate and reissued the 
following day.  A&A personnel will return dosimeters for processing as scheduled or upon 
request. 

When a TLD is issued, the recipient will be briefed on the use and care of the dosimeter.  
Dosimeters shall be worn on the chest area, on or between the waist and the neck.  Dosimeters 
shall not be exposed to security x-ray devices, excessive heat, or medical sources of radiation.  
Any person whose dosimeter is lost, damaged, should immediately report the loss to the site 
RSO. 

If Electronic Personal Dosimeters are issued on this job, they will be collected and read at the 
end of each shift.  These results will be considered monitoring data.  Doses of record will be 
determined from TLD’s. 
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4.4.3 Occupational Air Monitoring 

When air monitoring is indicated, the site RSO will decide on the types of air samples to be 
collected, the frequency of the sampling, and the locations and individuals to be monitored. 

4.4.3.1 Frequency of Monitoring for Occupational Safety 

At a minimum, air sampling shall be conducted: 

• During the first full day of operations;
• When excavation and handling of RIM soil generates visible,

sustained plumes of dust; and/or
• At the discretion of the RSO or his delegate.

4.4.3.2 Types of Occupational Safety Air Sampling 

Fixed Location Air Samples:  Fixed location air sampling should be conducted at the 
downwind side of the boundary of the work area.  This placement will generally provide a worst 
case indication of concentrations in air adjacent to the remedial activity being monitored. 

This sampling method allows the use of a larger pump which can sample a larger air volume.  
This results in a larger particulate sample which generally produces a lower detection limit than 
the other methods used on this project.  This sampling technique has the disadvantage of not 
being as mobile as the other methods. 

Equipment Air Sampling:  Equipment air sampling may be conducted on machines that are 
actively moving over or handling potentially impacted soil.  This placement will generally 
provide a measurement of typical air concentrations in the vicinity of the work activities because 
the equipment will be adjacent to any potential source while it is working, but is not necessarily 
always up wind or downwind of the activity.  Because most of the planned subsurface activities 
will be performed by machines, samplers placed on the equipment are likely to provide an upper-
bound estimate of exposure levels to workers during this project. 

This sampling method generally requires a small pump, such as a DF-AB-40L running at a flow 
rate of ~ 30 LPM.  It has the disadvantage of not sampling as large a volume of air as the fixed 
location sampler, so the minimum detectable activity of the samples is higher than the fixed air 
sample for the same amount of sample time. 

Personal Air Sampling:  Personal air sampling may be used to determine the average 
concentration in air surrounding a specific individual.  In theory, this provides the opportunity to 
evaluate that individual’s dose with a greater degree of certainty than a fixed location sampler.  
In general, this type of sampling is reserved for workers who will be in close proximity to 
planned investigation activities. 

This sampling method generally requires a small, battery operated pump.  The intake rate of air 
sampled by the pump is close to a typical worker’s inhalation rate.  It has the disadvantage of not 
sampling as large a volume of air as the fixed location sampler, so the minimum detectable 
activity of the samples is higher than the other sampling equipment for the same amount of 
sample time.  At this site, it is expected that personal air sampling will be of limited use because 
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the minimum detectable air concentration of these samplers to Thorium-230 in air will exceed 
the limits specified in this Plan. 

4.4.4 Environmental Air Monitoring 

When perimeter monitoring equipment becomes available, perimeter air monitoring shall be 
conducted as described in Auxier et al. 2014.5 

5Auxier et al., 2014. “Air Monitoring and Sampling Plan and Quality Control Plan at the West Lake Superfund Site, 
Operable Unit 1.” Auxier & Associates, Knoxville TN., and Engineering Management Support, Inc. Lakewood Co. 
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5. HEALTH PHYSICS CONTROLS

The primary methods used to maintain exposures at levels that are as low as reasonably 
achievable (ALARA) are typically facility/equipment design and administrative controls. 

5.1 ENGINEERING AND ADMINISTRATIVE CONTROLS 

The following lists a few of the engineering controls that will be implemented to ensure worker 
doses are ALARA. 

• Wetting of soil to minimize suspension of radioactive soil into the air.
• Using mechanical equipment (i.e., backhoes) to handle contaminated material rather

than handling by hand.

The following lists administrative controls that will be implemented to ensure worker doses are 
ALARA. 

• Areas containing invasive activities will be defined and delineated using a daily
permitting system using job-specific radiation work permits (RWPs).

• Areas where work will be managed under a Radiation Work Permit are to be
designated Permitted Areas.

• All nonessential personnel will be restricted from Permitted Area.
• No eating, drinking or smoking will be allowed in Permitted Areas.
• Individuals will, to the extent practical, remain up-wind of surface preparation,

sampling and material handling operations.

Other engineering and administrative controls may be implemented as project conditions change 
and/or other innovative ideas that are deemed appropriate by the RSO or his delegate. 

5.2 PERSONNEL PROTECTIVE EQUIPMENT (PPE) 

The PPE requirements for site preparation and investigative work shall be determined by the 
RSO or his delegate.  However, at a minimum, personnel shall wear a hard hat, safety glasses, 
gloves and shoe covers or rubber boots when entering an area of known or suspected loose 
surface contamination.  The protective clothing selection for this project is presented in Table 2.  

5.3 CONTROLLING THE SPREAD OF CONTAMINATION 

The following measures will be used to prevent the spread of contamination during 
excavation/soil storage activities: 

1. Use engineering controls and containment devices (such as berms and plastic ground
cloths) as appropriate during planned activities.

2. Restrict movement in OU 1 to cleared roads or easements.

3. Limiting access to Permitted Areas containing planned activities.
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Table 2  Criteria for Protective Clothing (PC) Selection 

Work activity Protective clothing 

Routine dry work Long pants, shirt, hard hat, safety glasses w/side shields, cotton gloves, and steel-toed shoes. 

Routine wet work Rain coat or rain suit worn over cloth coveralls or long pants and shirt, hard hat, safety glasses 
w/side shields, rubber or plastic gloves, and steel toed shoes, plastic or rubber shoe covers. 

Heavy dry work Same as routine dry work, but substitute leather gloves for the cotton work gloves 

Heavy wet work Rain suit with hood worn over Tyvek coveralls; puncture resistant rubber gloves or plastic 
gloves worn over leather gloves; hard hat, safety glasses w/side shields, and steel toed rubber 
boots or plastic or rubber shoe covers worn over steel toed shoes.  Ends of arms and legs taped 
to gloves and boots.  

NOTE: This equipment list is based on considerations for removable contamination only. The potential for heat 
stress or other occupational safety hazards shall also be taken into account by the RCT when evaluating protective 
clothing requirements.  Worker heat stress and heat stroke are very serious medical conditions.  The well-being of 
workers wearing protective clothing shall be closely monitored to prevent a heat stress condition. 

Table 3  Airborne Criteria for Respiratory Protection Selection 

Level of Airborne 
Radioactivity Operational Indicators 

Minimum Respiratory 
Protection 

No potential for exceeding 25% of 
DAC No sustained visible dust None 

Potential to exceed 25% of DAC 
and no potential to exceed 10 

DAC’s 

Sustained visible dust plume, 
objects visible through plume 

Full face air purifying respirator 
with appropriate cartridge or 

canister. 

5.3.1 Cleared Easements 

Supplemental gamma walkover surveys may be conducted prior to mobilization of equipment in 
OU 1 (A&A Procedure 2.2) as needed.  These gamma surveys will be used, in conjunction with 
existing surveys, to identify and delineate lanes of unimpacted soil in the proposed areas of 
operation.  If a suitable corridor cannot be identified, a crushed rock layer may be added to the 
soil along the desired path to isolate traffic from the contaminated surface.  Traffic within OU 1 
will be restricted to those easements as much as is practical. This will reduce the potential to 
contaminate pedestrians and vehicles moving through OU 1. 

5.3.2 Controlled Areas 

The entire area enclosed by the chain link fence will be considered a Controlled Area.  Access to 
this area will be through a single Access Point (Section 5.3.4, below).  Access will be restricted 
to required vehicles and equipment, trained site personnel and escorted visitors who will observe 
all entry and exit requirements for the Controlled Area. 
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5.3.3 Permitted Areas 

Access to land and equipment inside a Permitted Area will be restricted to A&A personnel and 
trained contractors directly managing or participating in the activities planned for that area.  
Permitted Areas may be set up inside the Controlled Area to allow management of specific 
activities in a portion of the larger area, or a single Permitted Area may be set up to encompass 
the entire Controlled Area.  Permitted Areas can also be set up outside the fenced area. 

Permitted Areas used to manage specific tasks shall be kept as small as possible.  The area shall 
be large enough to allow for all work and the transit of personnel and equipment to be performed 
in a safe manner.  If smaller Permitted Areas are established to localize the potential spread of 
contamination in a larger Controlled area, each distinct Permitted Area will have its own Access 
Point. 

Only essential personnel and equipment with a specific function shall be allowed access through 
an Access Point.  Access will be restricted by either: 

• Stationing a radiation technician within sight of the area such that the technician can
monitor the area and enforce the access restriction.  In this case, the technician serves as
the access barrier around the area.  In most cases, a technician will need to monitor the
permitted activity, making this the preferred solution during the work day.

• If a technician is not physically present a visual barrier such as a yellow boundary rope or
equivalent shall be erected around the work area.  The Radiation Safety Officer shall
ensure the area is properly posted by placing signs stating “Caution: Radioactive
Materials”, or equivalent that can be seen from all accessible directions.

• If the Permitted Area is located outside a permanently fenced area, the Permitted Area
must be secured at the end of each day by fencing and posting it or by covering any
exposed RIM with a layer of soil, gravel, or plastic and posting the edges of the area.

No eating, drinking, or smoking is allowed in the Permitted Area.  Workers may walk to the 
boundary of the area; frisk their hands and face, and drink fluids under the supervision of the 
RSO or his designated observer.  The fluids must be consumed at the boundary and the container 
may not be taken into the area when the worker reenters the area. 

5.3.4 Access Points 

Access points are the physical location where workers and equipment enter and exit a Controlled 
or Permitted Area. 

Access points will: 

• Provide a single source of entry and exit to the area,
• Be equipped with functioning, calibrated, radiation detection instruments to monitor

hands, shoes, and portable equipment before leaving the staging area,
• Be provided with a means to record entry and exit information,
• Provide a place where individuals can remove or clean personal protective equipment as

required, and
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• Contain a trash receptacle with a lid and a plastic liner to hold trash generated by the
operations in the area.

5.3.5 Contamination Surveys 

Surveys will be used to monitor and control exposures and the potential spread of contamination.  
The following subsections describe the surveys to be used and their requirements.  

5.3.5.1 Baseline Entry Survey – Equipment 

All vehicles and large equipment entering OU 1 will be surveyed by the RCT for fixed alpha and 
beta contamination before its initial entrance into OU 1.  The survey will be conducted using a 
Ludlum Model 12 coupled to a Model 43-5 (or equivalent), and a Ludlum Model 12 coupled to a 
Model 44-9 (or equivalent) as described in A&A Procedure 2.7. 

5.3.5.2 Permitted Area Exit Survey - Personnel 

Personnel exiting a Permitted Area will frisk their shoes and clothing upon leaving the area, as 
described in A&A Procedure 2.7.  Personnel will record their name, the results of the exit survey, 
the location, and the time they entered and left the area in A&A Form 11, Personnel Monitoring 
Form.  A reading of two (2) times the ambient background level will require decontamination 
before leaving the area. 

5.3.5.3 Permitted Area Exit Survey - Equipment 

Heavy equipment working inside a Permitted Area will be surveyed by the RCT before leaving 
the area.  All surfaces in contact with soil will be scanned with a Ludlum Model 3 coupled to a 
Model 44-9, and a Model 44-5 (or equivalent) as described in A&A Procedure 2.7.  Results will 
be recorded on the appropriate equipment form from the A&A Procedures Manual.  A reading of 
two (2) times the ambient background level will require the equipment be decontaminated before 
leaving the sampling location.  

5.3.5.4 Housekeeping Survey – Equipment 

Tools and equipment which are to be left in the Controlled Area during periods when the Site is 
dormant may be surveyed by the RCT before daily oversight ceases.  All exposed surfaces that 
may have been in contact with soil will be scanned with a Ludlum Model 3 coupled to a Model 
44-9, and a Model 44-5 (or equivalent) as described in A&A Procedure 2.7.  Removable 
contamination will be sampled by swiping a 100 cm2 area on parts of the equipment that were in 
contact with soil surfaces as described in Procedure 3.6.  If results exceed the limits presented in 
Table 4, the equipment may be contaminated and resurveyed or the equipment can be yellow 
tagged, covered in plastic, and left in place.  Final results will be recorded on the appropriate 
equipment form from the A&A Procedures Manual. 

5.3.5.5 Final Release Survey - Equipment 

Heavy equipment working inside a Permitted Area will be surveyed by the RCT before leaving 
the OU 1.  All surfaces in contact with soil will be scanned with a Ludlum Model 12 coupled to a 
Model 44-9 (or equivalent), and a Ludlum Model 12 coupled to a Model 44-5 (or equivalent) as 
described in A&A Procedure 2.7.  Removable contamination will be sampled by swiping a 100 
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cm2 area on parts of the equipment that were in contact with soil surfaces as described in 
Procedure 3.6. 

The results will be recorded on the appropriate equipment form from the A&A Procedures 
Manual.  If the final release measurements are less than the values in Table 4, the equipment may 
be unconditionally released from OU 1. 

5.4 DECONTAMINATION OF EQUIPMENT 

All equipment used in invasive activities will be surveyed before it leaves the sampling location 
to mitigate the potential to spread contamination.  Tool strings will be washed/wiped as they are 
removed from the ground to remove visible dirt and mud.  Sections of the tool string will be 
sampled with a swipe to record the amount of removable activity on the surface between 
soundings.  If elevated levels of surface radioactivity are identified, the equipment will be 
cleaned with soap and water. 

All equipment exiting a Permitted Area (including but not limited to the GCPT rig) will be 
inspected and loose material removed by brushing and/or wiping with wet rags. After loose 
material has been removed, the equipment will be surveyed for both alpha and beta surface 
activity.  If fixed or removable activity exceeding the release limits is found, the equipment will 
be decontaminated and resurveyed before it leaves the Permitted Area. 

Table 4  Final Release Survey Limits for Equipment 

Parameter Limit Meter Reading a 

Fixed Alpha 
(Ra-226 & Th-230) 

100 dpm/100cm2, average 
300 dpm/100cm2, maximum 

18 cpm 
53 cpm 

Fixed Beta 
(Beta-gamma emitters) 

5,000 dpm/100cm2, average 
15,000 dpm/100cm2, maximum 

660 cpm 
1980 cpm 

Removable Alpha 20 dpm/100cm2, average 4cpm 

Removable Beta 1,000 dpm/100cm2, average 150 cpm 
a Nominal values for Ludlum Mo 4360/Mo 43-93.  Other equivalent instruments will produce other 
responses.  Meter efficiencies will be reevaluated at the site. 

After a piece of equipment is cleared for release it will be washed to remove visible traces of dirt 
and mud prior to their release.  This final housekeeping can be performed in an uncontrolled area 
and any water generated from the previously released equipment will be considered unimpacted. 

Water used to decontaminate equipment will be placed in marked holding tanks/and or drums 
and sampled.  Water that does not meet 10CFR20 Appendix B discharge limits will be either 
treated or packaged and shipped to a licensed, managed disposal site.  Water meeting the 
radiological discharge limits will be managed as non-regulated effluent. 
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5.5 VISITORS 

Visitors and general employees who are not necessary personnel shall not enter the restricted 
areas unless they are escorted by the RSO or his delegate, and they perform no hands-on work 
activities.  Minors are prohibited from entering areas that are undergoing investigation under all 
circumstances. 

Visitors, inspectors or short term contractors (contractors working less than a total of 8-hours in a 
one-week period) requiring access to the Site will not be assigned dosimetry as long as the 
following conditions are met: 

1. They do not enter areas where a major portion of their whole body would be exposed to
radiation levels equal to or greater than 2,000 microRoentgens per hour,

2. Survey documentation of the areas exists to prove that exposure rates greater than 2,000
microRoentgens per hour will not be encountered,

3. The total amount of time spent on the Site is less than 24 hours a calendar quarter, and

4. Personnel are trained and briefed in hazards in the Controlled Area.
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6. REPORTING AND RECORD KEEPING
Results of all required measurements will be recorded in a hard-bound logbook or on forms 
included in the A&A procedures manual.  These documents are collectively referred to in this 
Plan as the “Site log”. 

6.1 REPORTING REQUIREMENTS 

The RSO is responsible for verifying the following reporting actions occur during this project: 

• Verifying the US EPA has been notified of the intent to start operations one week (1) 
before invasive operations involving RIM soil begins.

• Formally notify the US EPA within 72 hours if a non-routine incident resulting in an
unplanned exposure in excess of 100 mrem/month or the spread of contamination
outside the OU 1 fence line.

• Provide a dosimetry report on all monitored workers to individuals within 180 days of
the field work’s completion.

• Document the status of the radiological condition of the Site at the end of the project,
and the fate of any radioactive materials removed from the Site during the project.

6.2 RECORD KEEPING 
The RSO will verify that the following records are placed in the project file: 

• A copy of this radiation protection plan will be placed in the project file and
maintained for three (3) years after completion of Site work.

• The original copies of the dosimetry records and air monitoring results will be placed
in the file and maintained for three (3) years after completion of Site work.  The
personnel records will be treated as confidential.

• Original copies of the field records will be placed in the project file and retained for
five years.

These records will be initially maintained in the by Auxier and Associates, Inc. but may be 
transferred to the client for long-term storage. 
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7. EMERGENCY RESPONSE
This radiological safety plan is offered as part of a comprehensive Health & Safety plan provided 
by Bridgeton Landfill in support of work at the West Lake Landfill.  These documents, and the 
programs and practices enacted to implement them, focus on creating a culture of safety 
designed to permeate project and personal activities. 

This Radiation Safety Plan also contains guidance intended to mitigate the consequences of four 
types of unplanned events, even if those events are unlikely to occur.  If any of these events 
produces a measureable off-site release of radioactive materials, or an injury involving contact 
with hazardous or radiological materials, Region 7 of the US Environmental Protection Agency 
(“Region 7”) will be contacted: 

The EPA emergency response number is: 
1-913-281-0991 

Brief descriptions of the unplanned events and recommended actions are provided in the 
following sections. 

7.1 CONTAMINATED INJURED MAN 

In the event an individual becomes injured, and the injured person is contaminated with 
radioactive material, every effort shall be made to decontaminate the individual, except when the 
decontamination process may interfere with medical attention, treatment or promulgation of the 
injury. 

In the event of a life threatening injury, emergency response personnel shall not be delayed 
in their efforts to treat the injured person.  They shall be informed prior to entering the area 
that there is or may be naturally occurring radioactive materials present, but will be allowed to 
enter immediately, and without protective clothing, if necessary.  These personnel shall be 
monitored for contamination on their skin and clothing upon exit from the area, and shall be 
decontaminated as necessary if it does not further interfere with treatment of the injured person. 

Contaminated individuals with life threatening injuries shall be allowed to be transported to a 
medical facility without decontamination, when necessary.  The person responsible for the 
transportation, i.e. the ambulance driver, paramedics, helicopter pilot, etc. shall be informed prior 
to leaving the scene that the injured person has or may have contamination present on their body 
or clothing consisting of radioactive materials. 

An individual trained in the use of a contamination survey instrument, and in the hazards 
associated with radioactive materials and radiation, shall take contamination survey instrument 
and accompany or follow the injured individual.  This person shall survey the transportation 
vehicle, transportation personnel, applicable portions of the medical facility, and medical staff 
for contamination as soon as possible. 

Personnel and equipment found to be contaminated shall be decontaminated at the earliest 
opportunity.  The surveyor shall describe in writing all surveys performed, their results, and any 
decontamination required. 
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7.2 FIRES OR EXPLOSIONS INVOLVING RADIOACTIVE MATERIALS 

In the event of a fire or explosion involving radioactive materials, priority shall always be given 
to injured personnel and personnel safety, then to combating of the fire itself.  Radiological 
controls may be deferred until it is safe and practical to implement them.  The following steps 
shall be carried out concurrently with each other, although not necessarily in the order given 
unless specifically required. 

Rescue/stabilization of injured personnel 

Evacuation of Area:  All personnel who are not directly involved with the combating of the fire or explosion 
shall immediately exit the area of concern.  Ensure all unnecessary personnel have exited the area of concern.  
All personnel present at the job site shall be accounted for as rapidly as possible.  A search shall be conducted 
for any missing or injured personnel.  Personnel who may have become contaminated with radioactive 
materials shall not leave the job site until they have been monitored for contamination, unless it becomes 
unsafe for them to remain at the Site. 

Secure Area:  All equipment or evolutions which may be responsible for the fire or explosion, or its 
continuation, shall be shut down or stopped immediately; pumps or motors secured, electrical equipment de-
energized, ventilation secured, etc.  If necessary and possible, non-involved motor vehicles, fuel tanks, and 
heavy equipment may be removed from the area without regard for exit surveys of decontamination 
procedures.  All equipment removed from the area should remain on the Site until it has been surveyed. 

Notification of local emergency response services: Local emergency response services (fire & rescue, 
police, etc…) will be notified of the incident immediately.  Emergency service personnel shall be informed of 
the presence of naturally occurring radioactive materials during the initial contact.  Upon their arrival, the local 
incident response commander should be shown the known locations of the radioactive materials. 

Follow all directions from EPA and local emergency responders. 

Establish a controlled perimeter:  A perimeter shall be established around the source of the fire plus a 100 
foot buffer area unless there is a risk of explosion or other injury.  

Incidence monitoring:  Air monitors will be set up downwind of the incident as soon as safety, time and 
equipment permit.  Radiation and contamination surveys shall be conducted of surrounding areas to identify 
and radioactive materials that may have spread.  Surveys shall start with uncontrolled areas to which 
radioactive materials may have spread based on the movements of personnel, predominant wind conditions, 
and the force of the explosion.  The results of all radiation and contamination surveys shall be documented. 

Exit survey/decontamination:  All personnel involved with fighting the fire shall be monitored for 
contamination prior to leaving the job site, if possible.  Personnel shall be decontaminated as necessary 

7.3 FLOODING OR OTHER NATURAL DISASTERS 

Radiological work activities shall cease when flooding, tornado, or hurricane warnings have been 
issued by the National Weather Service or other public agency which may affect a given job site 
location.  In the event that a natural disaster occurs at a job site, an inventory of all RIM 
contaminated equipment, materials, and waste present at the site shall be made as soon as it is 
possible and safe to do so.  A thorough search shall be conducted for any missing RIM 
contaminated items or materials.  Clean-up operations should commence as soon as it is safe and 
practical to do so. 
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7.4 LOSS OF POWER 

The loss of electrical power may prevent or interfere with radiological monitoring requirements.  
It will be the responsibility of the Radiation Safety Officer to decide if work activities shall 
continue without electrical power available.  The Radiation Safety Officer shall base his decision 
on personnel safety, the need for continuing radiological monitoring requiring electrical power, 
and the loss of any ventilation or exhaust systems which may cause an atmosphere to become 
unsafe. 
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Attachment A   ALARA Review 
A.1 SCOPE 

This review evaluated potential radiological doses from anticipated occupational tasks associated 
with incidental handling of RIM during the proposed brush clearing and subsequent investigation 
of RIM in OU-1.  This information will be used to identify processes and tasks that pose the 
greatest potential to expose workers and the public.  If necessary, these processes and tasks will 
be modified to keep radiation doses As-Low-As-Reasonably-Achievable (ALARA). 

A.2 ALARA DOSE LIMITS 

The project ALARA goal for all workers working in Permitted areas within the OU 1 footprint is 
established at 100 mrem.6  Work activities will be planned to manage worker dose in a way to 
stay below this goal.  Worker doses incurred during past activities at the Site that involved A&A 
personnel have all been well below this level.  Based upon available information, A&A believes 
that this ALARA goal should be readily achievable. 

In the unlikely event that field conditions prevent personnel from performing a task without 
exceeding the ALARA goal, that task will be stopped and the project RSO and Project Manager 
shall determine if there are additional ALARA principals that can be used to minimize the 
critical workers’ doses.  If other factors can be identified and implemented, they will be.  No 
single, planned operation will be scheduled that will allow a worker to exceed 25 mrem without 
a full ALARA review by the A&A RSO and the Project Manager, followed by approval from the 
client. 

A.3 NUMERIC CRITERIA 

Based on previous experience, it is anticipated that dose rates will remain low during these 
planned activities.  To protect workers against unexpectedly high radiation exposures, specific 
numeric criteria will be used as trigger points for investigation: 

• Sustained dose rates to drivers exceeding 50 µrem/h above background;
• general area dose rates of 2,000 µrem/h (2 mrem/h); and
• airborne contamination exceeding 25 percent of permissible gross alpha or beta air

concentrations when personnel are not wearing respiratory protection.

A.4 SOURCE TERM DESCRIPTION IN OU 1 

RIM in OU-1 occurs in soil materials that are intermixed with and interspersed within the 
overall matrix of landfilled refuse, debris and fill materials, including unimpacted soil and 
quarry spoils.  In some portions of OU-1, RIM is present at the surface; however, the majority of 
the RIM is buried. 

6 This dose is equivalent to 25% of the allowable annual dose to workers permitted in 10CFR 20 prorated over a one 
month duration (5000 mrem/y x 0.25 x 1mo/12mo = 104 mrem, rounded down to 100 mrem.) 
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In general, the primary radionuclides detected at levels above background concentrations at the 
West Lake Landfill are part of the uranium-238 decay series.  Thorium-232 and uranium-235 
and their decay products are also present above background levels but at lower concentrations.  
Table A-1 presents RIM concentrations in Area 1.  Area 1 was selected for planning purposes 
because the majority of planned activities will take place in or near Area 1.  If sustained levels of 
activity occur within Area 2, the ALARA assessment will be revisited to determine if any 
changes need be made. 

Table A-1 Summary Statistics for Radionuclide in Area 1 All Soil Depths a 

Analyte 

Frequency of 
Detection 

(Detections/n) 

Range of 
Detections 

(pCi/g) 

Arithmetic 
Mean 

(pCi/g) 

95% UCL 
on Mean 
(pCi/g) 

Uranium Series 
Uranium-238 36/38 0.32 - 147 8.8 16.6 
Uranium-234 37/38 0.35 - 154 8.8 16.9 
Thorium-230 38/38 0.29 - 9700 512 1060 
Radium-226 38/38 0.39 - 906 31.2 71.6 
Lead-210 18/38 0.72 - 1040 41.8 88.6 

Actinium Series 
 Uranium-235 16/38 0.13 - 20 1.15 0.84 
 Protactinium-231 7/38 0.90 - 544 22.4 47.3 

Thorium Series 
 Thorium-232 32/38 0.08 - 35 2.4 4.14 

a Tables A.2-4 and A.3-2.  “Baseline Risk Assessment West Lake Landfill Operable Unit 1.”  April 
24, 2000 Auxier & Associates. 

A.5 OPERATIONAL DACS 

Project specific DACs corresponding to 5,000 mrem/y for the mix of radionuclides found in 
Area 1 are listed in Table A-2. 

A.6 EFFLUENT CONCENTRATIONS 

Effluent concentrations corresponding to 50 mrem/y for the mix of radionuclides found in Area 1 
are listed in Table A-3. 

A.7 PERIMETER CONCENTRATIONS 

Fence line concentrations corresponding to the a limit of 10 mrem/y for the mix of radionuclides 
found in Area 1 are listed in Table A-4.  These perimeter limits are 20% of the effluent limits 
presented in Table A-3.   
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Table A-2  Maximum Derived Air Concentrations Permitted by 10 CFR 20 
Alpha a Beta a Concentrations   DAC f Contribution to Dose Activity w/ Progeny 

Radionuclide 
Yield 

(α) 
Yield 

(β) 
Soil b 

(pCi/g) 
α in Air c 

(µCi α/cm3) 
β in Air d 

(µCi β/cm3) 
Solubility 

Class e �
µCi•y

cm3•5000 mrem
� Alpha g 

(mrem α/y) 
Beta h 

(mrem β/y) 
α on Filter i 
(dpm α/m3) 

β on Filter j 
(dpm β/m3) 

Uranium Series 
          U238 1 

 
16.6 7.1E-14 0 y 2E-11 1.78E+01 0 1.6E-01 0 

Th234 1 16.6 0 7.1E-14 d 6E-08 0 5.95E-03 0 1.6E-01 
Pa234 1 16.6 0 7.1E-14 d 3E-06 0 1.19E-04 0 1.6E-01 
U234 1 16.9 7.3E-14 0 y 2E-11 1.82E+01 0 1.6E-01 0 
Th230 1 1060 4.6E-12 0 y 6E-12 3.80E+03 0 1.0E+01 0 
Ra226 1 

 
71.6 3.1E-13 0 y 3E-10 5.13E+00 0 6.8E-01 0 

Rn222+D k 3 2 71.6 1.8E-13 1.2E-13 d 3E-08 3.08E-02 2.05E-02 4.1E-01 2.7E-01 
Pb210 1 88.6 0 3.8E-13 y 1E-10 0 1.91E+01 0 8.5E-01 
Bi210 1 88.6 0 3.8E-13 d 1E-08 0 1.91E-01 0 8.5E-01 

 
Po210 1 88.6 3.8E-13 0 d 3E-10 6.35E+00 0 8.5E-01 0 

Thorium Series 
         Th232 1 

 
4.14 1.8E-14 0 y 1E-12 8.90E+01 0 4.0E-02 0 

Ra228 1 4.14 0 1.8E-14 y 5E-10 0 1.78E-01 0 4.0E-02 
Ac228 1 4.14 0 1.8E-14 d 4E-09 0 2.23E-02 0 4.0E-02 
Th228 1 4.14 1.8E-14 0 y 7E-12 1.27E+01 0 4.0E-02 0 
Ra224 1 

 
4.14 1.8E-14 0 d 7E-10 1.27E-01 0 4.0E-02 0 

 
Rn220+D k 3 2 4.14 1.1E-14 7.1E-15 d 9E-09 5.94E-03 3.96E-03 2.4E-02 1.6E-02 

Actinium Series 
        U235 1 

 
0.84 3.6E-15 0 y 2E-11 9.03E-01 0 8.0E-03 0 

Th231 
 

1 0.84 0 3.6E-15 d 3E-06 0 6.02E-06 0 8.0E-03 
Pa231 1 

 
47.3 2.0E-13 0 y 2E-12 5.09E+02 0 4.5E-01 0 

Ac227 
 

1 47.3 0 2.0E-13 d 2E-12 0 5.09E+02 0 4.5E-01 
Th227 1 47.3 2.0E-13 0 d 1E-10 1.02E+01 0 4.5E-01 0 
Ra223 1 47.3 2.0E-13 0 d 3E-10 3.39E+00 0 4.5E-01 0 
Pb211 1 

 
47.3 2.0E-13 0 d 3E-07 3.39E-03 0 4.5E-01 0 

Totals = 19 12 na 6.5E-12 1.3E-12 na 4472 528 14 3 
a Alpha and beta production rates taken from Kocher, 1981  “Radioactive Decay Tables”, Tech. Inf. Center, US DOE. 
b 95% UCL Surface Soil Concentrations from Westlake Baseline RA April 2000 Table A.3-2, Current Exposure Point Concentrations in Area 1 Soil.  Three significant figures 

provided for quality control purposes and are not indicative of precision. 
c α in Air(µCi α/cm3) = Soil Conc(pCi/g) x AreaDust(µg/m3) x AlphaYield(α)/(AlphaYield(α)+BetaYield(β)) x10-6(g/µg) x10-6(µCi/pCi) x10-6(m3/cm3), where AreaDust is the 

mass concentration of the mixture in air needed to produce 5000 mrem/year at the operator's location using 10 CFR 20 methodology. 
d β in Air(µCi β/cm3) = Soil Conc(pCi/g) x AreaDust(µg/m3) x BetaYield(β)/(AlphaYield(α)+BetaYield(β)) x10-6(g/µg) x10-6(µCi/pCi) x10-6(m3/cm3). 
e Solubility determined from chemical reactivity of element and age of radionuclide. 
f Derived Air Concentration from 10CFR20 Appx. B, Table 1.  Annual average annual air concentration needed to yield 5000 mrem/y using 10CFR20 dose assessment 

methodology.  Assumes exposure time of 2,000 h/y. 
g Alpha dose generated by nuclide i (mrem/y) = α in Air(µCi/cm3)/DACi(µCi/cm3) x 5000 mrem/y. 
h Beta dose generated by nuclide i (mrem/y) = β in Air(µCi/cm3)/DACi(µCi/cm3) x 5000 mrem/y. 
i α activity in 1 m3 of filtered air (dpm α/m3) = α in Air(µCi α/cm3) x10-6(g/µg) x10-6(µCi/pCi) x 2,220,000(dpm/µCi.) 
j β activity in 1 m3 of filtered air (dpm β/m3) = β in Air(µCi β/cm3) x10-6(g/µg) x10-6(µCi/pCi) x 2,220,000(dpm/µCi.) 
k Includes 100% of prompt Rn222 progeny activity from Ra226 captured in particulate fraction.  Ambient radon daughters in filtered air excluded from this calculation. 



West Lake OU1, Radiation Safety Plan 
Auxier & Associates/bollenbacher May 16, 2014 27 

Table A-3  Maximum Effluent Concentrations Permitted by 10 CFR 20 
Alpha a Beta a Concentrations   Effluent f Contribution to Dose Activity w/ Progeny 

Radionuclide 
Yield 

(α) 
Yield 

(β) 
Soil b 

(pCi/g) 
α in Air c 

(µCi α/cm3) 
β in Air d 

(µCi β/cm3) 
Solubility 

Class e �
µCi•y

cm3•50 mrem
� Alpha g 

(mrem α/y) 
Beta h 

(mrem β/y) 
α on Filter i 
(dpm α/m3) 

β on Filter j 
(dpm β/m3) 

Uranium Series 
          U238 1 

 
16.6 3.2E-16 0 y 6 E-14 2.70E-01 0 7.2E-04 0 

Th234 1 16.6 0 3.2E-16 d 2 E-10 0 8.11E-05 0 7.2E-04 
Pa234 1 16.6 0 3.2E-16 d 9 E-09 0 1.80E-06 0 7.2E-04 
U234 1 16.9 3.3E-16 0 y 5 E-14 3.30E-01 0 7.3E-04 0 
Th230 1 1060 2.1E-14 0 y 3 E-14 3.45E+01 0 4.6E-02 0 
Ra226 1 

 
71.6 1.4E-15 0 y 9 E-13 7.78E-02 0 3.1E-03 0 

Rn222+D k 3 2 71.6 8.4E-16 5.6E-16 d 1 E-10 4.20E-04 2.80E-04 1.9E-03 1.2E-03 
Pb210 1 88.6 0 1.7E-15 y 6 E-13 0 1.44E-01 0 3.8E-03 
Bi210 1 88.6 0 1.7E-15 d 4 E-11 0 2.17E-03 0 3.8E-03 

 
Po210 1 88.6 1.7E-15 0 d 9 E-13 9.62E-02 0 3.8E-03 0 

Thorium Series 
   Th232 1 

 
4.14 8.1E-17 0 y 6 E-15 6.74E-01 0 1.8E-04 0 

Ra228 1 4.14 0 8.1E-17 y 2 E-12 0 2.02E-03 0 1.8E-04 
Ac228 1 4.14 0 8.1E-17 d 6 E-11 0 6.74E-05 0 1.8E-04 
Th228 1 4.14 8.1E-17 0 y 2 E-14 2.02E-01 0 1.8E-04 0 
Ra224 1 

 
4.14 8.1E-17 0 d 2 E-12 2.02E-03 0 1.8E-04 0 

 
Rn220+D k 3 2 4.14 4.9E-17 3.2E-17 d 3 E-11 8.09E-05 5.40E-05 1.1E-04 7.2E-05 

Actinium Series 
  U235 1 

 
0.84 1.6E-17 0 y 6 E-14 1.4 E-02 0 3.6E-05 0 

Th231 
 

1 0.84 0 1.6E-17 d 9 E-09 0 9.12E-08 0 3.6E-05 
Pa231 1 

 
47.3 9.2E-16 0 y 8 E-15 5.8 E+00 0 2.1E-03 0 

Ac227 
 

1 47.3 0 9.2E-16 y 6 E-15 0 7.71E+00 0 2.1E-03 
Th227 1 47.3 9.2E-16 0 d 5 E-13 9.2 E-02 0 2.1E-03 0 
Ra223 1 47.3 9.2E-16 0 d 9 E-13 5.1 E-02 0 2.1E-03 0 
Pb211 1 

 
47.3 9.2E-16 0 d 9 E-10 5.1 E-05 0 2.1E-03 0 

Totals = 19 12 na 2.9E-14 5.8E-15 na 42 8 0.065 0.013 
a Alpha and beta production rates taken from Kocher, 1981  “Radioactive Decay Tables”, Tech. Inf. Center, US DOE. 
b 95% UCL Surface Soil Concentrations from Westlake Baseline RA April 2000 Table A.3-2, Current Exposure Point Concentrations in Area 1 Soil.  Three significant figures 

provided for quality control purposes and are not indicative of precision.
c α in Air(µCi α/cm3) = Soil Conc(pCi/g) x BoundaryDust(µg/m3) x AlphaYield(α)/(AlphaYield(α)+BetaYield(β)) x10-6(g/µg) x10-6(µCi/pCi) x10-6(m3/cm3), where 

BoundaryDust is the mass concentration of the mixture in air needed to produce 50 mrem/year to the public at the boundary of the permitted area using 10 CFR 20 methodology. 
d β in Air(µCi β/cm3) = Soil Conc(pCi/g) x BoundaryDust(µg/m3) x BetaYield(β)/(AlphaYield(α)+BetaYield(β)) x10-6(g/µg) x10-6(µCi/pCi) x10-6(m3/cm3). 
e Solubility determined from chemical reactivity of element and age of radionuclide. 
f Effluent Air Concentration from 10CFR20 Appx. B, Table 2.  Annual average annual air concentration needed to yield 50 mrem/y using 10CFR20 dose assessment 

methodology.  Assumes generation and exposure times of 8760 h/y. 
g Alpha dose generated by nuclide i (mrem/y) = α in Air(µCi/cm3)/Effluenti(µCi/cm3) x 50 mrem/y. 
h Beta dose generated by nuclide i (mrem/y) = β in Air(µCi/cm3)/Effluenti(µCi/cm3) x 50 mrem/y. 
i α activity in 1 m3 of filtered air (dpm α/m3) = α in Air(µCi α/cm3) x10-6(µCi/pCi) x 2,220,000(dpm/µCi). 
j β activity in 1 m3 of filtered air (dpm β/m3) = β in Air(µCi β/cm3) x10-6(µCi/pCi) x 2,220,000(dpm/µCi). 
k Includes 100% of prompt Rn222 progeny activity from Ra226 captured in particulate fraction.  Ambient radon daughters in filtered air excluded from this calculation. 
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Table A-4  Maximum Perimeter Concentrations Producing 10 mrem/y 
Alpha a Beta a Concentrations   Target Limit f Contribution to Dose Activity w/ Progeny 

Radionuclide 
Yield 

(α) 
Yield 

(β) 
Soil b 

(pCi/g) 
α in Air c 

(µCi α/cm3) 
β in Air d 

(µCi β/cm3) 
Solubility 

Class e �
µCi•y

cm3•10 mrem
� Alpha g 

(mrem α/y) 
Beta h 

(mrem β/y) 
α on Filter i 
(dpm α/m3) 

β on Filter j 
(dpm β/m3) 

Uranium Series 
          U238 1 

 
16.6 6.5E-17 0.0E+00 y 1 E-14 5.41E-02 0.00E+00 1.4E-04 0.0E+00 

Th234 1 16.6 0.0E+00 6.5E-17 d 4 E-11 0.00E+00 1.62E-05 0.0E+00 1.4E-04 
Pa234 1 16.6 0.0E+00 6.5E-17 d 2 E-09 0.00E+00 3.61E-07 0.0E+00 1.4E-04 
U234 1 16.9 6.6E-17 0.0E+00 y 1 E-14 6.61E-02 0.00E+00 1.5E-04 0.0E+00 
Th230 1 1060 4.1E-15 0.0E+00 y 6 E-15 6.91E+00 0.00E+00 9.2E-03 0.0E+00 
Ra226 1 

 
71.6 2.8E-16 0.0E+00 y 2 E-13 1.56E-02 0.00E+00 6.2E-04 0.0E+00 

Rn222+D k 3 2 71.6 1.7E-16 1.1E-16 d 2 E-11 8.40E-05 5.60E-05 3.7E-04 2.5E-04 
Pb210 1 88.6 0.0E+00 3.5E-16 y 1 E-13 0.00E+00 2.89E-02 0.0E+00 7.7E-04 
Bi210 1 88.6 0.0E+00 3.5E-16 d 8 E-12 0.00E+00 4.33E-04 0.0E+00 7.7E-04 

 
Po210 1 88.6 3.5E-16 0.0E+00 d 2 E-13 1.92E-02 0.00E+00 7.7E-04 0.0E+00 

Thorium Series 
  Th232 1 

 
4.14 1.6E-17 0.0E+00 y 1 E-15 1.35E-01 0.00E+00 3.6E-05 0.0E+00 

Ra228 1 4.14 0.0E+00 1.6E-17 y 4 E-13 0.00E+00 4.05E-04 0.0E+00 3.6E-05 
Ac228 1 4.14 0.0E+00 1.6E-17 d 1 E-11 0.00E+00 1.35E-05 0.0E+00 3.6E-05 
Th228 1 4.14 1.6E-17 0.0E+00 y 4 E-15 4.05E-02 0.00E+00 3.6E-05 0.0E+00 
Ra224 1 

 
4.14 1.6E-17 0.0E+00 d 4 E-13 4.05E-04 0.00E+00 3.6E-05 0.0E+00 

 
Rn220+D k 3 2 4.14 9.7E-18 6.5E-18 d 6 E-12 1.62E-05 1.08E-05 2.2E-05 1.4E-05 

Actinium Series 
 U235 1 

 
0.84 3.3E-18 0.0E+00 y 1 E-14 2.74E-03 0.00E+00 7.3E-06 0.0E+00 

Th231 
 

1 0.84 0.0E+00 3.3E-18 d 2 E-09 0.00E+00 1.82E-08 0.0E+00 7.3E-06 
Pa231 1 

 
47.3 1.8E-16 0.0E+00 y 2 E-15 1.16E+00 0.00E+00 4.1E-04 0.0E+00 

Ac227 
 

1 47.3 0.0E+00 1.8E-16 y 1 E-15 0.00E+00 1.54E+00 0.0E+00 4.1E-04 
Th227 1 47.3 1.8E-16 0.0E+00 d 1 E-13 1.85E-02 0.00E+00 4.1E-04 0.0E+00 
Ra223 1 47.3 1.8E-16 0.0E+00 d 2 E-13 1.03E-02 0.00E+00 4.1E-04 0.0E+00 
Pb211 1 

 
47.3 1.8E-16 0.0E+00 d 2 E-10 1.03E-05 0.00E+00 4.1E-04 0.0E+00 

Totals = 19 12 na 5.9E-15 1.2E-15 na 8 2 0.013 0.003 
a Alpha and beta production rates taken from Kocher, 1981  “Radioactive Decay Tables”, Tech. Inf. Center, US DOE. 
b 95% UCL Surface Soil Concentrations from Westlake Baseline RA April 2000 Table A.3-2, Current Exposure Point Concentrations in Area 1 Soil.  Three significant figures 

provided for quality control purposes and are not indicative of precision.
c α in Air(µCi α/cm3) = Soil Conc(pCi/g) x FenceDust(µg/m3) x AlphaYield(α)/(AlphaYield(α)+BetaYield(β)) x10-6(g/µg) x10-6(µCi/pCi) x10-6(m3/cm3), where FenceDust is the 

mass concentration of the mixture in air needed to produce 10 mrem/year to the public at the Fence of the permitted area using 10 CFR 20 methodology. 
d β in Air(µCi β/cm3) = Soil Conc(pCi/g) x FenceDust(µg/m3) x BetaYield(β)/(AlphaYield(α)+BetaYield(β)) x10-6(g/µg) x10-6(µCi/pCi) x10-6(m3/cm3). 
e Solubility determined from chemical reactivity of element and age of radionuclide. 
f Effluent Air Concentration from 10CFR20 Appx. B, Table 2.  Annual average annual air concentration needed to yield 10 mrem/y using 10CFR20 dose assessment 

methodology.  Assumes generation and exposure times of 8760 h/y. 
g Alpha dose generated by nuclide i (mrem/y) = α in Air(µCi/cm3)/TargetLimiti (µCi/cm3) x 10 mrem/y. 
h Beta dose generated by nuclide i (mrem/y) = β in Air(µCi/cm3)/TargetLimiti(µCi/cm3) x 10 mrem/y. 
i α activity in 1 m3 of filtered air (dpm α/m3) = α in Air(µCi α/cm3) x10-6(µCi/pCi) x 2,220,000(dpm/µCi). 
j β activity in 1 m3 of filtered air(dpm β/m3) = β in Air(µCi β/cm3) x10-6(µCi/pCi) x 2,220,000(dpm/µCi). 
k Includes 100% of prompt Rn222 progeny activity from Ra226 captured in particulate fraction.  Ambient radon daughters in filtered air excluded from this calculation. 
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A.8 USE OF INVESTIGATIVE LEVELS TO SCREEN FOR COMPLIANCE WITH 
OPERATIONAL DAC 

On average, a cubic meter of air containing 7.7 x 10-12 µCi/mL of Area 1 soil would produce 14 
alpha disintegrations per minute (dpm) and 3 beta dpm.  The ALARA goals for gross alpha 
and gross beta are set at 25% of those limits, or approximately 3.6 alpha dpm/m3 and 0.7 
beta dpm/m3.  These values represent the investigative levels for radioactivity in air during 
operations within a Permitted Area covered by this RSP. 

A.9 USE OF INVESTIGATIVE LEVELS TO SCREEN FOR COMPLIANCE WITH 
EFFLUENT DOSES AT THE PERMITED AREA BOUNDARY 

The point of compliance for effluent doses on this project is the perimeter of the work area.  
Doses at this location will be limited to 50 mrem/y.  On average, air containing a 3.5 x 10-14 
µCi/mL suspension of Area 1 soil would produce 50 mrem/y to members of the public during a 
continuous one year exposure.  This corresponds to air activities of 0.065 alpha dpm/m3 and 
0.013 beta dpm/m3.  These gross activity values represent the limits for alpha and beta activity in 
air at the boundary of a Permitted Area assuming a continuous discharge.  Applying these limits 
to discharges linked to operations that only occur during working hours (~2,000 h/y) provides a 
safety factor of approximately four (4). 

A.10 USE OF INVESTIGATIVE LEVELS TO SCREEN FOR COMPLIANCE WITH 
10 MREM/Y AT THE FENCELINE 

The point of compliance for off-property doses on this project is the perimeter of the property.  
Public doses at this location will be limited to 10 mrem/y.  On average, air containing a 
7.0 x 10-15 µCi/mL suspension of Area 1 soil would produce 10 mrem/y to members of the 
public during a continuous one year exposure.  This corresponds to air activities of 0.013 alpha 
dpm/m3 and 0.003 beta dpm/m3.  These gross activity values represent the limits for alpha and 
beta activity in air at the boundary of a Permitted Area assuming a continuous discharge.  
Applying these limits to discharges linked to operations that only occur during working hours 
(~2,000 h/y) provides a safety factor of approximately four (4). 

A.11 CONTINUOUS APPLICATION OF ALARA DURING PROJECT 

The philosophy of ALARA will be applied during all phases of the project.  As remedial 
activities proceed, all pertinent personnel will be involved in assessing ALARA.  Operational 
experience will be of prime importance as actual dose rates are measured for the activities listed 
below.  This may result in reasonable modifications to operating procedures and work practices. 

A.12 PRE-JOB ALARA EVALUATION 

The following activities were considered by this ALARA evaluation: 

• Brush cutting along marked lanes containing no identified surface RIM,
• Intrusive penetration of soil by drill rigs and direct push technology,
• sampling of surface and subsurface soil,
• installation of semi-permanent, air-monitoring equipment at static locations,
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• decontamination of equipment,
• capture and retention of water generated by decon operations, and
• radiological monitoring of operations.

These activities were broken down by task and evaluated to determine the radiological risks 
associated with each task.  This evaluation identified three exposure scenarios/locations that 
were judged to have the most potential to produce personnel exposures.  These three are (a) the 
operator of heavy equipment requiring close contact with soil or with tools in contact with soil, 
(b) a laborer cutting and handling brush and debris on the surface, and (c) the RCT/decon 
technician.  If doses to these workers are acceptable, one can reasonably infer that doses to other, 
less exposed individuals will also be acceptable. 

A.12.1 Equipment Operator 

During this evaluation, the postulated operator is assumed to be standing over areas of RIM-
impacted soil as he operates the equipment.  The potential exposure pathways that can 
reasonably be postulated for this worker are inadvertent ingestion of dirt, inhalation of dust, and 
direct gamma irradiation from the surrounding soil. 

The operator will wear gloves to prevent contacting exposed tool surfaces or filled soil core 
liners as they are removed from the soil.  This will limit the amount of dirt deposited on the 
operator’s hands and reduce the risk of inadvertent soil ingestion.  The soil around the sampling 
location and the material removed by the soil coring equipment is expected to be moist and non-
friable, which will mitigate potential inhalation of particulates from disturbed soil.  Due to the 
limited exposure times and low levels of external radiation expected, the operator will not 
receive a direct exposure from RIM that will approach the project ALARA goal of 100 mrem/
mo. 

A.12.2 Laborer Clearing Ground Surface 

The bulk of the ground clearing activities will be performed along designated easements in OU 
1. The potential exposure pathways that can reasonably be postulated for workers performing
this work over surface soil impacted by RIM are direct gamma irradiation from the soil, 
inhalation of dust, and inadvertent ingestion of dirt. 

The brush cutters will work in areas where the surface soil has been surveyed by gamma 
detection equipment, and the direct exposure potential in the areas selected for brush removal 
will be known in advance.  Laborers performing these activities will not purposely disturb 
enough soil to generate an airborne particulate hazard.  Laborers will wear gloves and observe a 
strict policy of no eating or drinking smoking or chewing while working in the Permitted Area. 

It is not anticipated that these laborers will receive a TEDE from RIM that will approach the 
project ALARA goal of 100 mrem/mo. 

A.12.3 Radiation Control Technician 

The worker in this case is an individual who spends most of the workday monitoring operations 
with the highest potential for exposure.  As such, the RCT’s activities generate the greatest 
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potential for exposure among the project’s work force.  These potential exposures were selected 
for a semi-quantitative dose assessment as part of this ALARA review.   

Projected Doses from Incidental Ingestion 

Ingestion of contaminated soil may occur if soil or buried materials are handled without gloves.  
Because gloves will be required, no ingestion doses are anticipated. 
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Projected Exposures from Inhalation 

Inhalation of suspended soil particles may occur during activities that disturb the ground surface 
like excavation of soil and its subsequent transfer to trucks or roll-off boxes.  To evaluate doses 
from this pathway, the worker was assumed to be exposed to a continuous cloud of visible dust 
from a hypothetical operation. 

A dust concentration of about 4,300 µg/m3 is required to yield the 5,000 mrem/y calculated dose 
in Table A-2 (see footnote “c”).  The concentration of dust that is visible in near ground 
conditions varies, but dust present at the nuisance dust concentration of 0.15 mg/m3 (150 µg/m3) 
is clearly visible during daylight.  A dust concentration of 150 µg/m3 would produce a dose that 
is approximately 3.5% (150µg/m3 ÷ 4,300µg/m3) of the allowable dose (5,000 mrem/y) or 
approximately 15 mrem for every month worked in a visible dust plume.  If it should 
become necessary to work for a sustained period in a heavy (opaque) dust plume, a combination 
of using active dust suppression measures, moving workers out of visible dust plumes, and/or 
requiring workers to wear respiratory protection will provide adequate protection from excess 
inhalation doses.  

Direct Exposures 

Workers spending time near the excavation can be directly exposed to radiation from the open 
working face.  Based on previous work with similar material, exposure rates over impacted soil 
are expected to range from 8 to 100 µR/h.  Using a nominal value of 20 µR/h above background, 
and an exposure time of 176 hours (one month), a hypothetical worker standing at the point of 
maximum exposure for the entire time could accrue approximately 3.5 milli-Roentgen7, or 3.5 
mrem.  This dose is low enough that it may not be detected with standard commercial radiation 
badges collected on a quarterly basis. 

Comparison with Project Goals 

This prospective dose assessment indicates doses to the maximally exposed worker are expected 
to remain below the 100 mrem/mo. ALARA target for this phase of the project.  It will be 
assumed that other workers, with a lower expectation of exposure, will also be below the 
ALARA goal.   

The A&A personnel shall periodically monitor dose rates and activities within Permitted Areas 
to verify that assumptions used in this dose assessment remain representative of the work 
performed by the maximally exposed worker.   

A.13 REFERENCES 
Auxier 2000 “Baseline Risk Assessment West Lake Landfill Operable Unit 1.”  April 24, 2000 

Auxier & Associates.  Appendix A of Remedial Investigation Report, West Lake 
Landfill, Operable Unit 1 by Engineering Management Support, Inc, 2000. 

7 3,200 µR = 20 µR/h x 160 h.  If one makes the conservative assumption that 1 mRem is equivalent to 1,000 µR, 
then 3,200 µR ≈ 3.2 mrem. 
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